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ADVERTISEMENT. 

T  Trying  lately  added  to  my  Electrical  Ap- 
paratus,  Models  of  all  the  Machines 
reprefented  in  the  fecond  and  third  plates, 
•which  I  have  re  of  on  to  believe  were  never 
made  for  the  like  purpofe  before,  and  having 
obferved  that  the  Experiments  made  by  thefe 
Modeh  feemed  to  pie  of e  thofe  who  have  feen 
them,  I  noiv  publifh  an  account  of  them ; 
hoping  that  others  may  copy  them  for  their 
own  amufement  and  that  of  their  friends. 

If  any  one  who  is  already  acquainted  'with 
the  various  operations  of  Electricity  conde- 
fcends  to  read  this  fmall  treatife,  he  ivillfee 
that  it  is  written  chiefly  for  thofe  ivho  f car ce 
know  hoiv  to  make  the  common  Electrical 
Experiments,  or  even  know  hoiv  to  keep  a 
Machine  in  good  order  for  that  purpofe. 
And  if  the  following  directions,  and  expla- 
nation of  the  Caufes  why  the  refults  of  the 
operations  are  fuch  as  ive  find  them,  be  kindly 
received  by  fuch  perfons,  my  defign  will  be 
fully  anfwered* 

J-f- 
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A  N 

INTRODUCTION 

T  O 

ELECTRICITY, 

SECTION    I. 

Of  Electricity  in  general* 

l.rpHEtefm  ELECTRICITY  Is 
-»-  derived  from  yXexTpov,  the  Greek 
name  for  amber,  which  Theophraflus, 
about  300  years  before  Chrift's  birth, 
found  to  attract  light  bodies,  fuch  as 
chaff  and  bits  of  ftraws  $  but  now  it  is 
extended  to  fignify  the  like  power  in 
all  other  bodies  wherein  it  refides. 

B  a.  All 
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2.  All  bodies  that  we  know  of  have 
more  or  lefs  of  the  electric  virtue  in 
them,  which  feems  to  lie  dormant  till 
it  be  put  into  action  by  rubbing,  and 
then  (in  a  dark  room)  it  appears  like 
fire. 

3.  Some  bodies  do  freely  admit  this 
fluid,  or  fire,  to  pafs  through  their 
pores,  and  others  do  not. The  for- 
mer of  thefe  are  called  Non-ekclrics,  or 
Conductors:  and  of  this  fort  are  all 
kinds  of  metals,  living  creatures,  wa- 
ter, and  moiil  wood  ;  but  metals  are 
found  to  be  the  beft  of  all  conductors. 
The  latter,  which  do  not  admit  the 
electric  fluid  to  pafs  through  their 
pores,  are  called  Electrics,  or  Non-con- 
ductors :  and  of  this  fort  are  glafs,  wax, 
foftn,  dry  glue,  baked  wood,  and  filk. 
But  if  either  of  thefe  be  wetted  with 
water,    the  water  that   adheres  to  it 

will  become  a  conductor. Confe- 

quently,  when  any  body  is  to  be  ufed 
as  a  non-conductor,  it  mould  be  well 
wiped  with  a  dry  warm  cloth,  to  clear 
it  of  damps,  which  it  may  have  con- 
tracted 
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trailed  from  the  humidity  of  the  air, 
or  from  people's  breath. 

4.  The  quantity  of  electric  fire  which 
every  body  has  lying  dormant  in  it 
is  called  its  natural  quantity ;  and  this 
would  always  remain  motionlefs  and 

invifible,  if  nothing  difturbed  it. 

But  when  any  more  is  forced  into  it, 
as,  fuppofe  at  one  end,  the  whole  is 
inflantly  put  into  motion  thereby,  and 
begins  to  be  driven  out  at  the  other, 
if  it  can  find  a  pafTage  *  ;  as  if  a  long 
narrow  tube,  open  at  both  ends,  be 
filled  with  water,  and  laid  down  on 
level  ground,  the  water  will  remain 
at  reft  in  the  tube;  but,  if  a  fyringe 
be  filled  with  water,  and  fixed  to  either 
end  of  the  tube,  and  then  the  pifton 
of  the  fyringe  be  pufhed  inward,  to 
force  more  water  into  the  tube,  the 
whole  water  in  it  is  thereby  inflantly 
put  into  motion,  and  it  begins  to  run 
out  at  the  other  end. 

*  In  conductors  of  eleclric  fire,  {harp  points   are  as 
free  paffages  as  the  open  ends  of  tubes  are  for  water. 

B  2  5.  The 
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$.  The  earth  is  the  grand  fource  of 
electric  fire,  and  no  additional  quan- 
tity can  be  forced  into  any  body  but 
from  the  earth.  If  the  body  be  a  free 
conductor,  and  has  a  communication 
with  the  earth  by  means  of  any  other 
conducting  fubftance,  as  metal,  or  by 
a  table  to  the  floor  and  walls  of  a 
room,  and  from  thence  to  the  earth, 
the  electric  fire  will  run  as  fail  from 
the  conductor  to  the  earth,  as  it  is  by 
any  means  driven  into  the  conductor. 
But  if  the  communication  between 
the  earth  and  the  conducting  body  be 
cut  off  by  means  of  any  non-conduct- 
or, fome  of  the  electric  fire  may  be 
forced  into  the  conductor,  by  which 
means  it  will  have  more  than  its  na- 
tural quantity ;  and  the  earth,  from 
which  that  additional  quantity  comes, 
will  have  fo  much  the  lefs:  which 
could  never  be,  if  the  electric  fluid 
were  not  of  an  elaftic  nature,  or  could 
not  be  comprefTed. 

■ 

6.  When 


TO    ELECTRICITY.  5 

6.  When  any  body  has  more  than 
ks  natural  quantity  of  this  fire  or 
fluid,  it  is  faid  to  be  electrified  pofi- 
tively,  or  plus  ;  and  when  it  has  lefs 
than  its  natural  quantity,  it  is  faid  to 
be  electrified  negatively,  or  minus.— — - 
And  bodies  may  be  electrified  either 
of  thefe  ways  by  the  common  ma- 
chine. 

7.  When  bodies  are  electrified 
either  of  thefe  ways,  they  repel  each 
other ;  but  if  foine  be  electrified  plus, 
and  others  minus,  they  mutually  at- 
tract: or,  if  one  body  be  electrified 
plus,  and  the  other  no  way  at  all,  they 
alfo  attract  each  other. 

8.  If  one  body,  as  fuppofe  a  piece 
of  metal,  be  kept  for  fome  time  in  an 
electrified  ftate,  by  means  of  the  ma- 
chine, and  an  un- electrified  light 
body,  as  fuppofe  the  down  of  a  fea- 
ther, be  brought  near  the  metal,  the 
feather  will  be  attracted  to  the  metal, 
and  electrified  thereby,   on  which  it 

B  3  will 
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will  be  immediately  repelled  there- 
from, and  will  not  return  to  the 
metal  again,  till  after  it  has  touched 
fome  unelectrified  body  that  is  of  the 
conducting  kind,  and  depofited  its  fire 
thereon  ;  and  then,  if  the  diftance  be 
but  fmall,  as  about  two  or  three 
inches,  it  will  return  to  the  electrified 
metal  as  before,  and  be  repelled  from 
it  again. 

9.  If  a  fine  linen  thread  be  tied  to 
the  down  of  a  feather,  and  allowed 
to  hang  downward  from  it,  fo  as  aU 
moil  to  touch  the  table  or  floor,  and 
the  feather  be  brought  near  the  elec- 
trified metal,  it  will  be  attracted  by 
the  metal,  and  cling  thereto,  as  long 
as  the  metal  is  kept  in  an  electrified 
ftate.  For  then,  as  faft  as  the  feather 
receives  the  electric  fire,  that  fire  will 
run  off  by  the  thread  to  the  table  or 
floor,  fo  that  the  feather  can  retain  no 
more  fire  than  what  is  equal  to  its  na- 
tural quantity.  But,  if  the  thread  be 
cut  off  clofe  by  the  feather  with  a  pair 

of 
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of  fcifiars,  the  feather  will  then  be 
immediately  electrified />/#/,  and  repel- 
led from,  the  metal. 

10.  If  around  piece  of  metal  be  elec- 
trified, and  any  pointed  piece  of  metal 
be  held  near  it,  the  point  will  draw  off 
the  fire  from  the  electrified  metal,  if 
that  which  has  the  point  be  fupported 
by  any  conducting  fubflance. 

11.  If  the  middle  of  a  wire  that  is 
pointed  at  both  ends,  be  fixed  to  a 
flick  of  wax,  and  either  of  the  points 
be  held  near  the  metal  which  is  kept 
in  an  electrified  Hate  by  the  machine, 
that  point  will  draw  off  the  lire  from 
the  metal,  and  the  fire  will  run  off 
from  the  other  point  into  the  air.— 
This  fhews  that  metal  points  throw  off 
fire  as  well  as  they  attract  it ;  which  is 
very  remarkable.  If  this  experiment 
be  made  in  a  dark  room,  the  electric 
fire  drawn  from  the  metal  will  appear 
like  a  round  fpark  on  the  point  that 

B  4  attracts. 
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attracts,  and  be  feen  going  off  in  the 
form  of  a  cone  from  the  other  point. 

12.  If  a  large  globe  of  metal  be  eleo 
trified  pofitively,  it  will  retain  the  elec- 
tric fire  for  fome  confiderable  time. 
For  the  furrounding  air  prevents  the 
accumulated  fire  from  iffuing  fo  fail 
from  the  globe  as  it  otherwife  would. 
If  two  globes  of  metal  be  hung  by  fillc 
lines,  or  placed  on  wax,  at  about  two 
feet  from  each  other,  and  one  globe 
be  then  electrified,  and  the  other  be 
hung  or  placed  near  it ;  the  former 
will  foon  lofe  part  of  the  electric  vhv 
tue,  which  will  be  drawn  off  by  the 
latter;  but  the  point  of  a  needle  woulcj 
$raw  it  off  much  fooner. 

lend  Batik 
i&  lisd 

S  E'C- 
xil  duw  Jtaail 
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SECTION    II. 

A  Defcription  of  the   Electrical  Machine* 

1 3.  Hp  H  E  electrical  machine,  moftly 
A  now  in  ufe,  and  as  it  is  made 
in  the  greateft  perfection  by  Mr.  Ed- 
vuardNairne,  Optician  in  Cornhill,  Lon* 
don,  is  reprefented  by  Fig.  1.  of  Plate  1 . 
in  which  A  is  a  glafs  globe,  B  the 
handle  or  winch  that  turns  it,  by  means 
of  fome  wheel-work  within  the  brafs 
box  C ;  and  D  is  a  cufhio-n,  covered 
with  red  banl  leather,  for  rubbing 
lightly  againfl  the  globe.  The  cu- 
fhion  is  fupported  by  a  brafs  fpring  E, 
and  may  be  made  to  prefs  more  or  lefs 
againft  the  globe,  by  turning  the  fcrew 
F  forward  or  backward ;  Gil  is  the 
prime  conductor,  which  is  abrafs  tube 
with  a  round  hollow  ball  at  each  end. 
The  brafs  piece  I  is  ftuck  into  a  hole 
in  the  ball  G,  and  has  feveral  fmall* 
forks  of  brafs    or  fteel,  with  fharp 

points,, 
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points,  which  almofl  touch  the  globe. 
The  barrel  of  the  conductor  is  put  into 
the  brafs  focket  a,  (which  may  be 
done  after  taking  off  the  ball  GJ,  and 
to  this  focket  is  joined  the  brafs  focket 
Ky  in  which  the  upper  end  of  the  glafs 
tube  L  is  fixed  with  cement,  and  the 
lower  end  is  cemented  into  the  wooden 

foot,  M> The  glafs  tube,  being  a 

non- conductor,  infulates  (as  it  were) 
the  prime  conductor  GH,  by  cutting 
off  all  conducting  communication  be- 
tween it  and  the  earth.  For,  as  the 
electric  fire  comes  from  the  earth  to 
the  machine,  and  is  put  into  motion 
and  action  by  the  rubbing  of  the  glafs 
globe  againfl  the  cufhion,  and  this  fire 
goes  round  with  the  globe  to  the 
points  I,  which  attract  it  and  carry  it 
to  the  prime  conductor ;  if  the  con- 
ductor were  not  infulated  in  this  man- 
ner, or  hung  by  filk  lines,  the  fire 
would  run  as  fail  from  it  to  the 
ground,  as  it  received  the  fire  from  the 
globe ;  and  then  the  whole  machine 
would  be  good  for  nothing. 

14.  Thefe 
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14.  Thefe  are  all  the  parts  of  the 
electrifying  machine  itfelf: — —the 
reft  to  be  here  described  are  only  the 
different  parts  of  the  apparatus  belong- 
ing to  it,  for  making  experiments.  And 
note,  That  when  any  of  thefe  is  ufed, 
all  the  others  mould  be  fet  at  leaft  one 
foot  from  the  machine.  For,  as  the 
electric  fire  fpreads  about  to  fome  dif- 
tance  in  the  air,  if  any  conducting 
fubflance  be  near  any  perfon  or  thing 
that  is  to  be  electrified,  it  will  attract 
and  carry  off  part  of  the  fire,  and  make 
the  experiment  the  more  tedious  and 
lefs  fuccefsful. So  that,  when  ei- 
ther the  balls  0  and  P  are  ufed,  or  the 
crooked  wire  c  d  with  the  fly  efg  h  ik,  or 
the  piece  ^  with  the  bells  R,  S,  T,  or 
the  Plates  X  and  T,  or  the  feather  £, 
or  cotton  m,  it  muft  be  ufed  by  itfelf 

after  all  the  reft  are  taken  away. 

And  they  are  only  put  to  the  conduct- 
or in  this  figure,  to  fhew  how  each  is 
to  be  put  thereto  by  itfelf,  when  an 
experiment  is  to  be  made  with  it. 

ij*.  The 


iz        AN  INTRODUCTION 

15.  The  holes  in  the  prime  conduc- 
tor, for  receiving  the  ends  of  the  wires 
Nycd,  and  the  feather  b,  mould  be  well 
rounded  off,  and  made  fmooth  about 
their  edges.  For,  if  the  edges  are  left 
iharp,  they  will  be  of  the  fame  nature 
as  points,  in  throwing  off  the  electric 
lire ;  and  this  would  fpoil  the  experi- 
ments.  4    mall  next  defcribe  the 

different  parts  of  the  apparatus  belong- 
ing to  my  electrical  machine,  of 
which  thofe  in  Plate  2,  are  entirely 
new  j  at  leaft  they  are  fo  to  me, 


S  E  C- 

i^qqjj 
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SECTION    III. 


A  Defcription  of  an  Apparatus ;  belonging  to 
the  Machine,  for  making  eleclrical  Ex- 
periments. 

PLATE  I.    Fig.  I. 

16.  f\  and  P  are  two  little  balls,  made 

of  pith  of  elder,  to  which  the 

ends  of  a  fine  linen  thread  (about  7  or 

8    inches   long)   are   fixed. When 

they  are  ufed,  they  are  hung  by  the 
middle  of  the  thread  upon  a  wire  N9 
clofe  by  a  round  ball  of  metal,  which 
is  fixed  upon  one  end  of  the  wire ;  and 
the  other  end  is  then  fltick  into  a  hole 
in  the  end  G  of  the  prime  conductor 
GH. 

17.  cd  is  a  crooked  wire  (which 
mult  not  be  fharp  at  the  bended  parts) 
to  be  ftuck  into  a  hole  in  the  iipper- 

mofl 
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moft  fide  of  the  prime  conductor-ball 
G.  The  top  of  this  wire  mufl  be  fharp 
above  d\  and  efghik  is  a  fly  made  of 
fmall  brafs  wire ;  the  ends  of  each  arm 
next  the  center  being  fixed  into  a  brafs 
cap,  which  is  to  be  put  upon  the  point 
of  the  crooked  wire ;  and  the  other 
ends  of  all  the  arms  are  bent  one  way, 
in  an  horizontal  direction,  and  termi- 
nate in  fharp  points.  Each  bended 
part  <?,  /,  g,  h,  z,  k,  muft  make  a  fort 
of  a  right  angle  with  the  reft  of  the 
arm  between  it  and  the  center,  and 
thefe  bendings  mull  be  roundifh,  not 

fharp  corners. When  this  fly  is  put 

upon  the  top  of  the  crooked  wire  c  d, 
it  hangs  like  a  mariner's  compafs  up- 
on the  pin  that  fupports  it. 

1 8.  i^is  a  brafs  hook  fixed  to  a  crofs 
bar  of  brafs,  from  which  hang  three 
bells  i?,  S,  %  with  their  clappers  U 
and  V,  which  are  fmall  brafs  balls. 
The  bells  R  and  T  are  hung  by 
metal  chains  5  the  middle  bell  S  by  a 
1  filk 
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filk   line,    and   the    clappers    by  filk 

threads. A  metal  chain,  JV,  hangs 

from  the  middle  bell,  the  lower  part 
of  this  chain  lies  on  the  table  (to 
which  the  electrical  machine  is  fixed) 
and  a  piece  of  filk  cord  <w  is  tied  to  the 
lower  end  of  the  chain. 

19.  X  is  a  thin  brafs  plate,  to  be 
hung  to  the  prime  conductor  by  a  me- 
tal hook ;  and  2"is  another  of  the  fame 
fort,  but  a  little  larger,  to  be  placed 
below  it.  A  brafs  wire  is  fixed  into 
the  middle  of  the  plate  7*,  and  is 
moveable  up  or  down  in  a  brafs  focket 
Z,  for  railing  or  letting  down  the  plate, 
which  may  be  fixed  at  any  proper 
height  by  means  of  the  fcrew  z  •  and 
the  loweft  end  of  the  focket  may  ei- 
ther be  ftuck  into  a  hole  m  the  wooden 
foot  M  of  the  prime  conductor,  or 
have  a  metal  fland  of  its  own,  which 
is  the  mort  ufuai  way.  For,  in  mak- 
ing experiments  with  it,  no  matter 
under  what  part  of  the  conductor  it 

be 
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be  placed,  if  the  other  plate  be  hung 
directly  over  it* 

20.  b  is  a  large  plumy  feather* 
fuch  as  young  ladies  wear  in  their 
caps.    That  of  an  oflrich  is  the  befL 

21.  m  is  a  fmall  lock  of  cotton,  part 
of  which  mull  be  drawn  out  into  a 
fhort  thread,  and  thereby  fixed  with  a 
bit  of  bees-wax  to  any  part  of  the  un- 
dermoft  fide  of  the  prime  conductor, 
(any  where  between  ^  and  X  would 
be  better  than  where  it  is  reprefented) 
and  then,  before  the  experiment  with 
it  be  made,  it  mould  be  pulled  out  by 
the  hands  into  fuch  a  lax  flate,  as  that 
the  different  parts  of  it  may  only  hang 
together  by  fmall  fhreds,  and  the 
loweft  part  of  it  mould  be  drawn  out 
to  a  fhred. 

22.  In  Fig.  6.  A  B  C  is  a  bended  wireV 
the  end  A  being  made  blunt,  and  of 
fuch  a  fize  as  to  fit  either  of  the  round 
holes  in  the  prime  conductor,  inftead 

of 
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of  either  the  flraight  wire  N,  or  the 
crooked  wire  cd\  and  the  end  c'muft 
be  a  fharp  point* 

23.  In  Fig.  2.  A  is  a  glafs  jar^  coated 
on  the  outfide,  and  lined  on  the  infide 
with  tinfoil  to  about  two  inches 
fliort  of  its  top,  which  is  Itopt  with 
a  thin  cork,  firfl  dipt  all  over  in  melt- 
ed wax.  A  itraight  brafs  wire  is  put 
down  through  the  middle  of  the  cork> 
quite  to  the  lining  which  covers  the 
infide  of  the  bottom  of  the  jar  \  and  a 
fmooth  ball  a  is  fixed  on  the  top  of 
the  wire,  which  mull  be  of  fuch  a 
height  as  to  touch  the  ball  of  the 
prime  conductor  when  the  jar  is  fet 

near  enough  to  it  on  the  table. 

B  is  the  difcharger,  which  is  made  of 
ftrong  brafs  wire,  bent  into  the  form 
of  part  of  a  circle;  and  has  two  brafs 
balls  c  and  d  fixed  on  its  ends.  N.  B. 
The  brafs  ball  on  the  tops  of  all  the 
wires  belonging  to.  the  feVeral  jars 
pught  to  be  of  equal  height  when  they 
are  fet  upon  a  table.      The  thinner 

G  thefe 
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thefe  jars  are,  they  are  fo  much  the 
better  for  electrical  experiments.  The 
coating  and  lining  are  generally  fixed 
to  them  with  thick  ftarch,  or  book- 
binder's pafte ;  but  I  find  that  thick 
varnifh,  fuch  as  is  ufed  by  coachma- 
kers,  does  better  for  that  purpofe; 
and  dries  immediately,  which  the 
other  does  not. 

24.  In  Fig.  3.  A  is  juft  fuch  a  jar  as- 
the  one  above  described ;  only  it  has 
an  additional  wire  £,  bent  into  the- 
form  of  a  ring,  fo  as  to  fit  the  outfide, 
and  remain  on  any  part  of  the  coating 
over  which  it  is  placed ;  with  a  brafs* 
ball  D  on    its    top,   of  equal  height 

with  the  ball  C  from  the  table. E 

is  a  bit  of  cork,  cut  into  the  form  of  a 
fpider,  with  legs  of  linen  thread,  fixed 
into  it  by  drawing  them  through  with, 
a  fmali  needle,  and  then  cut  with 
fciffars  to  a  proper  length.  It  is  hung; 
by  a  fine  filk  thread  to  the  cieling  of 
the  room,  and  at  fuch  a  height  above 
the  table  that  its  legs  may  touch  the 

balls 
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balls  C  and  D,  if  it  be  made  to  fwing 

between   them. Before    the   legs 

are  put  to  it,  it  mull  be  put  upon  the 
point  of  a  wire,  and  turned  round  and 
round  in  the  flame  of  a  candle,  to  burn 
off  the  roughnefs  and  fharp  edges 
which  the  knife  had  left  on  its  fur- 
face  5  and  then  the  burnt  parts  muft 
be  rubbed  off  between  a  wet  finger 
and  thumb,  to  fmooth  it, 

25*.  In  Fig.  4.  J^  is  a  thin  glafs* 
blown  into  the  fhape  of  a  Florence 
nafk,  left  open  at  the  fmall  end  a.  A 
cork,  through  which  a  fmall  hole  has 
been  made  by  a  red-hot  iron  wire,  is 
cemented  into  this  glafs  at  the  mouth 
a ;  and  a  narrow  flip  of  thin  bladder^ 
that  had  been  moiflened  before,  is 
tied  over  the  hole,  by  way  of  a  valve. 
The  glafs  is  then  put  under  a  receiver 
on  the  air-pump,  and  exhaufled  of  air  j 
then  taken  out,  and  a  brafs  cap  a,  in 
which  fome  hot  fealing-wax  has  been 
poured,  is  put  on,  over  the  valve,  to 
prevent  any  air  from  getting  afterward 

C  %  into 
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into  the  glafs.  The  infide  of  this  glafs 
mull  be  perfectly  clean  and  dry  :  for, 
if  there  be  any  dufl  or  damp  within 
it,  it  will  be  of  no  ufe  for  an  experi- 
ment. 

26.  Fig.  5.  is  the  artificial  thunder- 
houfe,  with  its  appurtenances.  A  is  a 
mahogany  board,  half  an  inch  thick^ 
and  ihaped  like  the  gable-end  of  a 
houfe,  which  is  all  that  is  necefTary  of 
the  houfe  for  an  experiment.  It  is 
fixed  upright  on  the  horizontal  board 
or  Hand  £,  in  which  is  alfo  fixed  the 
lower  end  of  an  upright  glafs  tube 
CD;  in  the  upper  end  of  which,  the 
end  D  of  a  crooked  brafs  wire  DE  <w  F 
is  cemented ;  and  on  the  other  end  of 
$he  wire  is  fixed  the  finootb-  brafs  ball 
F'i  above  which  fome  downy  fea- 
thers H  are  hung  around  the  wire  by 
linen  threads,  which  are  tied  round 
the  wire  by  a  thread  of  the  fame  fort. 

One  end  of  a  metal  chain  IK  is 

hung  by  a  hook  on  this  wire,  and  the 
other  end  is  hung  by  a  ho©k  to  the 

farthefl 
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fartheft  end  L  of  the  prime  conductor 
of  the  electrical  machine  ;  and  the 
coated  jar  M  is  fo  placed,  in  making 
the  experiment,  that  the  ball  m  on  the 
top  of  its  wire  may  touch  that  end  of 

the  conductor. A  fquare  hole  a  b  cd, 

a  full  quarter  of  an  inch  deep  and 
three  quarters  wide,  is  made  in  the 
gable-board  A,  and  filled  with  a 
fquare  piece  of  wood  N  juft  as  thick 
as  the  hole  is  deep  j  but  it  muft  go  fo 
eafily  into  the  hole,  that  it  would  drop 
out  if  A  were  turned  over  toward  J5. 
A  wire  a  Nc  is  let  into  this  board,  very 
fait,  in  a  diagonal  channel  juft  as  deep 
as  the  wire  is  thick,  fo  as  never  to  be 
taken  out  again.  And,  in  the  fame 
manner,  the  wires  g  d  and  b  h  are  fixed 
in  the  gable-board,  the  lower  end  of 
the  former  being  at  the  corner  d  of 
the  fquare  hole,  and  the  upper  end  of 
the  latter  at  the  oppofite  corner  h  The 
wire  g  d  has  a  brafs  ball  G  on  its  top* 
directly  below  the  ball  F,  and  about 
half  an  inch  from  it:  the  wire  b h  is 
turned  up  at  the  lower  end,  in  the 
C  3  form 
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form  of  a  hook,  on  which  one  end  of 
a  metal  chain  i  k  is  hooked,  and  the 
other  end  of  the  chain  is  put  round 

the  bottom  of  the  coated  jar  M. 

When  the  fquare  board  N  is  put  into 
the  hole  abed  in  the  way  represented 
in  the  figure,  its  diagonal  wire  aNc 
has  no  connection  with  the  wires  gd 
and  b  h :  but,  if  it  be  taken  out,  and 
turned  a  quarter  round,  and  then  put 
in  again,  the  wire  a  N  c  will  be  in  the 
pofition  b  Nd ;  and  then  its  ends  will 
touch  the  nearer!  ends  of  both  the 
other  wires  at  d  and  b,  and  the  whole 
will  feem  as  if  it  were  only  one  conti- 
nued wire,  bent  at  the  oppofite  cor- 
ners b  and  d.  — —  This  was  contrived 
by  Dr.  James  Lind  of  Edinburgh,  for 
verifying  Dr.  Franklin's  method  of 
preserving  houfes  by  means  of  metal 
rods,  from  damage  by  lightning,  when 
it  breaks  upon  them;  the  rods  collect., 
ing  the  whole  of  the  lightning  into 
fhemfelves,  and  conducting  it  harm- 
lefsly  down  into  the  ground. 

27.  The 
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27.  The  magical  picture,  contrived 

hj  Mr.  Kinnerfley  *,    is   made  thus : 

V  Having  a  large  mezzotinto  with  a 

*'  frame    and   glafs,   fuppofe  of  the 

"  KING,    (God  preferve  him),   take 

"  out  the  print,  and  cut  a  pannel  out 

*'  of  it,  near  two  inches  diftant  from 

*:  the  frame  all  around.     With  thin 

*'  parte,  or  gum-water,  fix  the  border 

*'  that  is  cut  off  on  the  infide  of  the 

*'  glafs,  preffing  it  frnooth  and  clofe ; 

"  then  fill  up  the  vacancy  by  gilding 

"  the  glafs  with  leaf-gold  or  brafs. 

*l  Gild  likewife  the  inner  edge  of  the 

"  back  of  the  frame  all  round,  except 

"  the  top  part,  and  form  a  communi- 

"  cation  between  that  gilding  and  the 

*  gilding  behind  the  glafs ;  then  put 

"  in  the  board,  and  that  fide  is  finifh- 

*e  ed.     Turn  up  the  glafs,  and  gild  the 

u  forefide  exactly  over  the  back-gild- 

<fi  ing,  and  when  it  is  dry,  cover  it, 

u  by  palling  on  the  pannel  of  the 

*  Franklin's  Letters,  pag.  29.  printed  in  the  year 
1769, 

C  4  a  picture 
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'§  picture  that  had  been  cut  out,  ob- 
?«  ferving  to  bring  the  correfpondent 
"  parts  of  the  border  and  picture 
"*'  together,  by  which  the  picture  will 
*c  appear  of  a  piece,  as  at  firft,  only 
?l  part  is  behind  the  glafs,  and  part 
?  before.^ 

28.  The  flool,  on  which  people  arc 
electrified,  is  a  mahogany  board,  fup* 
ported  by  four  pillars  of  folid  glafs, 
each  about  half  a  foot  long ;  but  if 
they  were  eight  inches  in  length,  it 
would  be  fo  much  the  better.  The 
edges  and  corners  of  the  board  ought 
to  be  well  rounded  off,  and  nothing 
about  it  left  rough  or  inarp.— Thofe 
who  apply  electricity  for  medical 
purpofes,  ought  to  have  a  chair,  with 
glafs  feet,  eight  inches  long,  for  par 
tients  to  fit  in,  who  cannot  Hand  on  a 
flool. 

29.  I  mall  now  defcribe  the  figures 
on  Plate  2d  and  3d,  which  are  repre- 
sentations of  fome  models  of  machines 

that 
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that  I  have  lately  made  ;  and,  for  the 
amufement  of  thofe  who  attend  my 
lectures,  I  fet  thefe  models  in  motion 
by  a  ftream  of  electric  fire.    It  mull 
be  confefTed,  they  do  not  properly  be- 
lo'ng  to  the  clafs  of  electrical  experi- 
ments,   becaufe    they  might  be  put 
into    motion    by   water,     wind,    or 
weights.     Yet,  as  it  is  not  unpleafing 
to  fee  them  move  by  electricity,   per- 
haps fome  gentlemen  who  have  a  me- 
chanical turn,  and  are  provided  with 
electrical  machines,  may  like  to  copy 
thefe   models,    both    for    their   own 
amufement  and  that  of  their  friends. 

All  the  wheels  and  trundle-heads 

are  made  of  card-paper,  the  axles  of 
common  knitting  wires,  the  trundle- 
flaves  of  wood,  the  frames  (in  which 
the  ends  of  the  axles  turn  round)  of 
thick  brafs-wire,  and  the  fupporting 
foot  of  wood. — -The  biggeit  wheel, 
which  refembles  the  water-wheel  of  a 
common  breaft-miil,  is  five  inches  in 
diameter ;  and  all  the  reft  of  the 
wheels  much  in  the  fame  proportion 

thereto, 
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thereto,  as  the  figures  reprefent  them* 
The  whole  work  is  made  fo  free, 
eafy,  and  light,  that  a  force  equal  to 
one  grain  weight,  acting  on  the  great 
wheel,  will  put  all  the  reft  into  mo- 
tion. 

30.  Fig.  1.  of  Plate  2.  is  a  clock  for 
ihewing  the  apparent  diurnal  motions 
of  the  fun  and  moon,  with  the  moon's 

age  and  phafes. A  is  the  back  of 

the  dial- plate  (the  face  of  which  is 
fhewn  by  Fig.  2.)  B  the  horizontal 
board  or  foot  that  fupports  the  whole; 
and  C  is  the  great  wheel  which  is 
turned  by  the  electric  ftream,  accord- 
ing to  the  order  of  the  letters  a  b  c.  On 
the  axis  of  the  great  wheel  is  a  trundle 
D,  turning  the  contrate  wheel  Et  on 
whofe  axis  is  the  trundle  F,  turning 
two  wheels  G  and  H;  G  having  59 
teeth,  and  H  57;  and  thefe  are  the 
only  two  wheels  in  which  the  numbers 
of  teeth  need  be  regarded,  for  all  the 
ufe  of  the  reft  is  only  to  put  thefe  two 
in  motion.    The  axis  of  the  wheel  H 

is 
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is  a  fhort  hollow  focket,  and  the  wire* 
axis  of  G  turns  within  it :  the  former 
of  thefe  carries  a  fun  round  the  dial- 
plate,  and  the  latter  carries  a  moon 
round  the  fame.  If  the  fun's  motion 
round  the  dial-plate  be  accounted  24 
hours,  the  moon  will  not  go  round  it 
in  lefs  than  24  hours  50  minutes  32 
feconds :  for  as  57  teeth  are  to  24 
hours,  fo  are  $g  teeth  to  24  hours  50 
minutes  32  feconds  -,  which  is  very- 
near  the  truth  :  for  the  moon  in  the 
heavens  is  50  minutes  28  feconds  later 
in  coming  to  the  meridian  every  day, 
than  me  was  in  the  day  before. 

The  face  of  the  dial-plate  (Fig.  2.) 
has  all  the  24  hours  upon  it  \  and  a 
point  from  the  fun  S  ferves  for  the 
index  or  hour-hand.  In  the  middle 
are  two  round  plates,  equal  in  fize, 
one  directly  over  the  other,  fo  that  the 
loweft  is  hid  from  light  by  the  upper- 
moft,  in  a  front  view.  The  fun  S  is  a 
part  of  the  lowefc  plate,  and  the  moon 
M  a  part  of  the  uppermoft  j  fo  that,  if 
9  thefe 
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thefe  plates  be  turned  round,  they 
carry  the  fun  and  moon  round  with 
them*—— -The  fun's  plate  has  a  circu- 
lar fpace  all  around,  divided  into  294. 
equal  parts,  which  fhew  the  days  of 
the  moon's  age  from  change  to 
change,  and  appear  fucceflively 
through  an  opening  a  b  in  the  upper 
plate :  and  between  that  opening  and 
the  center,  is  a  round  hole,  through 
which  the  moon's  different  phafes  are 
feen  on  the  under  plate,  according  to 

all  the  different  days  of  her  age. 

The  undermoft  plate,  which  carries 
the  fun,  is  fixed  on  the  hollow  axis  of 
the  wheel  H  (Fig.  1.)  and  the  upper- 
moil  plate,  which  carries  the  moon, 
is  fixed  on  the  axis  of  the  wheel  G :  fo 
that  the  revolutions  of  thefe  plates 
will  be  juft  as  different  as  the  revolu- 
tions of  their  two  wheels  are ;  viz.  in 
the  time  the  wheel  that  carries  the  fun 
makes  291  revolutions,  the  wheel  that 
carries  the  moon  will  make  only  2 8 4. 
And  this  will  carry  the  moon  fo  much 
flower  round  than  the  fun,  that  fhe  will 

be 
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be  50  minutes  32  feconds  later  in  com- 
ing to  the  meridian,  or  uppermoft  XII, 
every  day,  than  (he  was  on  the  day  be- 
fore; accounting  each  complete  revolu- 
tion of  the  fun  to  be  24  hours,  which 
includes  both  the  day  and  the  night : 
So  that  the  moon  will  go  off,    and 
round  from  the  fun  to  the  fun  again 
in  294  days  and  nights,  which  is  the 
time  between   change    and   change. 
In  each  revolution  of  the  fun  a  differ- 
ent day  of  the  moon's  age  will  be  fGen 
through  the  opening  a  b  ;  and  a  differ- 
ent phafe  of  the  moon  will  appear 
through  the   round    hole.— I  need 
not  inform  any  clockmaker  how  eafy 
it  would  be  for  him  to  have  fuch  an 
apparent  diurnal  motion  of  the  fun 
and  moon  in  a  real  clock. 

31.  Fig.  3.  of  Plate  2.  is  a  kind  of 
Orrery,  for  fhewing  the  earth's  mo- 
tion round  its  axis  in  24  hours,  the 
age  of  the  moon  from  change  to 
change,  and  all  her  various  phafes 
during  that  time.   A  is  the  horizontal 

board 
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board  or  Hand  of  this  machine,  and 
B  is  the  great  wheel,  with  18  floats  or 
wings  for  the  electric  fire  am  to  act 
upon,   and  turn  the  wheel  according 
to  the  order  of  the  letters  abed.     On 
the  axis  of  this  wheel  is  a  trundle  C, 
of  8  Haves,  for  turning  the  wheel  F, 
of  32  teeth,  on  whofe  axis  is  a  trundle 
G,  of  8  Haves,  for  turning  the  wheel 
H,  of  59  teeth,    which  will  go  once 
round  in  the  time  the  great  wheel  A, 
goes  294.  times  round.    A  light  hollow 
globe  D,  reprefenting  the  earth,  with 
its  meridians,  equator,  tropics,  polar 
circles  and  poles,  is  put  upon  the  top 
of  the  axis  of  the  great  wheel  A,  and 
on  the  fame  axis  is  an  index  E,  which 
goes  round  a  fmall  dial-plate  e  of  24 
hours,  in  the  time  that  the  earth  jD 
turns  round.     And  an  ivory  ball  /  is 
placed  on  the  top  of  the  axis  of  the 
wheel  H,  half  black  half  white,  to 
reprefent  the  moon  ;  below  which,  on 
the  fame  a,xis,  is  an  index  K,  which 
goes  round  a  fmall  plate  k  divided  in- 
to 291  equal  parts,  for  the  days  of  the 

moon's- 
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moon's  age  from  change  to  change. 

So  that,   in  the   time  the  great 

wheel  A,  the  earth  D,  and  hour-in- 
dex E,  make  29^  revolutions,  the 
moon  /  and  her  index  K  make  only  1 ; 
and  in  that  time,  by  fhewing  herfelf 
all  round  to  the  obfervers,  they  fee  all 
her  different  phafes  or  appearances, 
like  thofe  of  the  real  moon  in  the 
heavens. 

32.  Fig.  4.  is  a  model  of  a  common 
tnill  for  grinding  corn.  A  is  the  wa- 
ter-wheel, B  the  cog-wheel  on  its  axis? 
C  the  trundle  turned  by  that  wheel, 
and  D  the  running  millftone  on  the 

top  of  the  axis  of  the  trundle.' 1 

have  made  another  mill  (to  be  turned 
alfo  by  electricity)  in  which,  inflead 
of  the  round  plate  D  for  the  mill- 
ftone,  there  is  a  horizontal  wheel  on 
the  axis  of  the  trundle  C  with  fpur- 
cogs,  which  turn  two  trundles  placed 
on  its  opposite  fides ;  and  on  the  top 
of  each  of  thefe  trundle's  axis  is  a 
ipuad  plate  reprefenting*  a  millflone ; 

fo 
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fo  that  this  model  has  all  the  working 
parts  of  a  double  water-mill,  turning 
two  millrtones. 

33.  Fig.  $i  is  an  inflrument  that  I 
have  contrived  for  curing  the  tooth-t 
ach  by  means  of  an  electrical  mock  ; 
and  I  never  found  it  to  fail  except 
when  the  tooth  was  very  much  fpoil- 
ed  and  decayed :  in  which  cafe,  per- 
haps, drawing  may  be  the  only  effec- 
tual cure. A  is  a  flat  fquare  piece 

of  boxwood,  about  an  inch  broad,, 
and  a  quarter  of  an  inch  thick :  two 
longitudinal  holes  are  made  quite 
through  it,  near  its  oppofite  edges, 
through  which  the  brafs  wires  abc 
and  d  ef  are  put  while  they  are 
ilraight ;  then  fixed  with  fealing  wax, 
and  bent  as  in  the  figure,  fo  as  to  re- 
ceive the  tooth  and  gum  between 
their  points  c  and/,  which  muft  not 
be  made  too  fharp,  for  fear  of  hurting 
the  gum.    When  it  is  ufed,  two  chains 

£and 
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g  and  h  muft  be  hooked  to  the  other 
ends  of  the  wires.  The  method  of 
ufing  it  will  be  fhewn  in  the  31ft 
experiment. 

34.  The  figure  on  Plate  III.  is  taken 
from  a  model  of  a  horizontal  wind- 
mill that  works  three  pumps  for  raid- 
ing water. It  was  invented  by  an 

American  farmer,  and  fent  by  him 
to  Dr.  Fran  klin,  now  in  London,  who 
gave  me  leave  to  copy  it,  as  doing  fo 
could  not  any  way  injure  the  inven- 
tor, who  has  contrived  his  horizontal 
wheel  in  fuch  a  manner  that  it  will 
turn  equally  well  by  the  wind,  blow- 
ing from  any  point  of  the  compafs. 
But,  as  fuch  a  wheel  would  not  have 
anfwered  fo  well  for  my  electrical 
machine,  I  have,  inilead  thereof,  made 
one  like  that  of  a  common  mill. 

A  is  the  horizontal  wheel,  and  B  B 

its  axis,  on  which  is  a  crank  C. As 

D  this 
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this  crank  is  turned  round  by  the 
motion  of  the  wheel,  it  moves  the  wires 
D,  £',  and  F,  backward  and  forward, 
which  being  hooked  to  the  tops  of  the 
wires  G,  H^  and  /,  gives  them  a  like 
motion  ;  and  they  move  the  wires  K, 
L,  and  A/,  up  and  down  alternately > 
and  with  them  the  pump-rods  which 
move  the  pifions  in  the  pumps  N,  Ot 
and  P. 

By  this  ingenious  method,  one  fingle 
crank  works  three  pumps  in  the  fame 
manner  as  is  generally  done  by  three 
cranks  on  an  axis.— — The  invention  is 
quite  new,  and  feems  to  me  to  have  a. 
great  deal  of  merit. 


SEC- 
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SECTION     IV. 

Hoiv  to  knoiv  'whether  the  elecirical  Ma- 
chine be  in  good  Order  for  performing  the 
Experiment \r,  and  to  make  it  Jo  if  it  bs 
not. 

3 j-.  HP  A  K  E  away  both  the  cuihion 
and  prime  conductor  from  the 
glafs  globe,  then  wipe  the  globe  quite 
dry  and  clean  with  an  old  foft  linen 
cloth  that  has  been  juft  warmed  by  the 
fire  ;  and  then  put  on  the  cuihion, 
making  it  prefs  gently  againft  the 
globe  by  means  of  the  adjufting  fcrew 
F.  (Fig.  1 .  of  Plate  I.)  This  done,  turn 
the  globe  by  the  winch,  and  hold  a 
knuckle  of  any  finger  near  the  fide  of 
the  globe.  Then,  if  you  hear  the  fire 
hilling  from  the  globe,  and  feel  it  like 
a  gentle  wind  blowing  through  a  pipe 
againfl  your  knuckle,  the  machine  is 
in  good  order.  But,  if  you  neither 
D  2  hear 
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hear  nor  feel  any  fire,  take  off  the 
cuihioa,  put  a  little  candle-tallow  up- 
on it,  and  then  rub  on  a  little  amal- 
gama  *  by  means  of  a  piece  of  brown 
paper  between  your  hand  and  the 
culhion :  this  done,  put  on  the  cufhion 
again,  and  the  machine  will  work 
much  ftronger  ;  as  you  will  find  by 
turning  the  globe,  and  prefenting  your 
knuckle  as  before,  or  by  placing  the 
conductor  fo  as  the  points  /  may  be 
about  an  eighth  part  of  an  inch  from 
the  globe,  and  holding  your  knuckle 
near  any  part  of  the  conductor  whilft 
you  turn  the  globe  :  for  then  bright 
fparks  of  electric  fire  will  fnap  from 
the  conductor  to  your  knuckle,  which 
will  give  a  difagreeable  but  not  a  pain- 
ful fenfation. 


*  This  amalgama  is  made  with  two  ounces  of 
quickfilver,  and  one  ounce  of  tinfoil,  or  of  pewter- 
ftiavings,  well  mixt  together  with  a  fmall  quantity  of 
powdered  chalk,  by  beating  them  with  a  marble  peftle 
in  a  marble  mortar,  the  peftle  having  been  firft  made 
warm,  ■» This  was  Mr,  Canton's  invention. 


36.  In 
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36.  In  working  the  machine,  the 
globe  mufl  be  often  wiped,  and  fo 
mull  the  prime  conductor  and  jars, 
Sec.  to  clear  them  of  all  damps  and 
dull ;  efpecially  if  there  be  much 
company  in  the  room  :  for  damps  and 
dull  fpoil  all  the  experiments,  efpe- 
cially when  any  of  them  come  upon 
the  glafs  tube  L  that  infulates  the  con- 
ductor. 

37.  When  any  of  the  amalgama 
flicks  to  the  globe,  it  mull  be  picked 

off. When    the    working    of    the 

globe  has  made  the  amalgama  fmooth. 
and  glolly,  the  culliion  mull  be 
taken  off,  and  rubbed  with  a  piece  of 
rough  brown  paper,  to  take  off  the 
polilh. — —And  when  amalgama  has 
been  put  on  three  or  four  times,  at 
different  times  of  ufjng  the  machine, 
it  will  form  into  a  hard  crull  on  the 
cufhion,  and  there  will  be  no  occa- 
lion  to  ufe  any  more  afterwards : 
only,  when  the  globe  has  made  the 
furface  fmooth  and  glofTy  again,  take 

D  3  off 
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off  the  cufhion,  and  rub  it  to  a  rou 
furface  by  brown  paper. 

38.  Sometimes,  efpecially  in  very 
dry  weather,  it  is  neceflary  to  take  off 
the  leather  from  the  cufhion,  and 
moillen  the  back  of  the  leather  a 
little  by  a  wet  fponge.  For,  although 
the  experiments  will  not  fucceed  if 
either  the  globe,  conductor,  or  jars  be 
damp,  they  will  not  if  the  leather  of 
the  cufhion  be  perfectly  dry  ;  becaufe, 
as  all  the  fire  comes  from  the  earth  to 
the  globe  by  the  cufhion,  and  rnoifture 
is  a  good  conductor  of  this  fire,  it  muft 
come  in  the  greater!  quantity  when  it 
finds  the  befl  conductor. — —I  gene- 
rally ufe  a  piece  of  leather,  with  the 
amalgama  upon  it,  put  in  loofe  be- 
tween the,  leather  of  the  cufhion  and 
the  globe;  becaufe  it  may  be  eafily 
drawn  out,  and  rubbed  or  moiftened, 
without  taking  off  the  cufhion. 

39.  One  day,  lafl  fummer,  when  the 
weather  had  continued  long  dry  and 

warm, 
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warm,  I  could  not  make  my  electrical 
machine  work  at  all,  either  by  rub- 
bing the  cufhion,  moiftening  its  lea- 
ther, or  putting  more  amalgama 
thereon.  For  both  the  earth  and 
floor  of  the  room  were  fo  dry,  that  no 
electric  fire  could  come  to  the  cuiliion. 
I  then  dipt  a  hempen  cord  in  water, 
tied  one  end  of  it  to  the  brafs  fpring 
that  fupports  the  cuiliion,  and  put  the 
cord  out  at  the  window  to  the  ground, 
under  a  large  water-tub,  which  by 
conftantly  dripping  had  well  moiften- 
ed  that  part  of  the  ground;  and  then 
the  machine  did  very  well. -I  after- 
ward told  this  circumflance  to  Dr. 
Franklin,  and  he  informed  me 
that  he  had  often,  at  Philadelphia, 
when  the  weather  and  ground  were 
very  dry,  been  obliged  to  put  one  end 
of  a  long  wire  down  into  his  pump* 
and  hook  the  other  end  to  the  cu- 
fhion;. and  then  he  had  fire  enough 
to  his  electrical  machine. 

D  4  40.  If 


40        AN   INTRODUCTION 

40.  If  the  coated  jars  (§  23,  24,  26.) 
be  warmed  a  little  before  they  are 
ufed,  the  experiments  made  by  them 
will  fucceed  the  better. 

41.  The  machine  always  works  befl 
when  the  air  is  in  the  moll  denfe  Hate, 
which  is  when  it  is  heavier! ;  and  it  is 
always  fo  when  the  quickfilver  in  the 

barometer  is  at  the  higher!. When 

the  air  is  light,  as  it  always  is  in  wet 
or  hazy  weather,  the  electrical  experi- 
ments do  not  fucceed  fo  well,  for  want 
of  a  fufficient  reliftance  againfl  the 
furface  of  the  prime  conductor,  &c. 
to  keep  the  electric  fire  condenfed 
therein  until  it  be  drawn  off  by  fome 

other   conducting    body. If  there 

were  no  air  round  the  prime  conduc- 
tor, the  fire  would  fly  from  all  parts 
of  its  furface  to  the  walls  of  the  room* 


SEC- 
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SECTION    V. 

How  to  make  the  ele&rical  TLxperi- 

nientS)   and  to  preferve  Buildings 

from  Damage  by  Lightning. 

EXPERIMENT   I. 

Eleflric  Attraction. 

42.  HP  IE  one  end  of  a  fine  linen 
thread ,  jx>  a  fmall  downy  fea- 
ther, and  let  the  other  end  hang  down 
to  the  table.  Then  turn  die  globe  of 
the  machine  by  the  winch  \  and, 
holding  the  feather  near  the  ball  G  of 
the  prime  conductor,  the  feather  will 
fly  to  the  ball,  and  adhere  to  it  as  long 
as  you  keep  working  the  machine  *. 

*  The  feather  and  prime  conductor  attract  each 
other  (we  fuppofe)  in  proportion  to  their  weights  or 
quantities  of  matter :  but  the  conductor,  being 
heavy,  cannot  be  fenfibly  moved  by  the  attraction  of 
the  light  feather. 

As 
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As  faft  as  the  feather  receives  the 
electric  fire  from  the  prime  conductor^ 
the  fire  runs  off  from  the  feather  by 
the  thread  to  the  table,  or  to  the  hand 
that  holds  the  thread.  So  that,  al- 
though the  feather  is  Hill  receiving 
new  fire,  it  parts  with  it  as  fall ;  and 
therefore  there  is  no  increafe  of  its 
natural  quantity :  if  there  were,  the 
feather  would  then  be  repelled  from 
the  prime  conductor.  See  Seel,  I.  §  4? 
5,  6,  and  7. 

'EXPERIMENT     It 
Electric  Attraction, 

43.  Make  a  ring  of  wire,  at  leaft  a 
foot  larger  in  diameter  than  the  glafs 
globe  of  the  machine,  and  tie  pieces 
of  fine  linen  threads  to  it,  each  about 
five  inches  long,  and  about  two  inches 
from  each  other.  Then,  having  taken 
away  the  conductor  G  H,  hold  the 
ring  in  a  horizontal  poiition  round 

the 
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the  globe,  and  turn  the  globe  by  the 
winch.  As  foon  as  the  globe  begins 
to  turn  round,  all  the  threads  will  be 
attracted  toward  it,  and  point  toward 
its  center,  landing  horizontally  in- 
ward, and  refembling  the  radii  or 
fpokes  of  a  wheel. 

The  perfon  who  holds  the  ring 
(Seft.l.  §  3.)  carries  off  the  electric  fire 
from  the  threads  and  ring  as  fail  as 
they  receive  it  from  the  globe :  and  fo 
they  remain  attracted  by  the  globe  as 
long  as  it  is  kept  in  motion,  and 
brings  fire  from  the  cufliion  to  the 
threads. 


EXPERIMENT    III. 
Eleffiric  Repulfion. 

44.  Stick  the  wire  N  into  the 
ball  G  of  the  prime  conductor 
(Fig.  1.  of   Plate  I.),      and  place  the 

conductor 
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conductor  fo  as  the  points  1  may  al- 
moft  touch  the  glafs  globe  A  of  the 
machine.  Then  take  the  two  little 
pith-balls  0  and  P  (§  16.),  and  hang 
them  by  the  thread  upon  the  wire,  fo 
as  the  middle  of  the  thread  may  be 
upon  the  wire,  and  the  balls  will  hang 
clofe  together,  keeping  the  two  parts 
of  the  thread  perpendicular  to  the 
table,  by  means  of  their  little  weight. 
But  turn  the  glafs  globe  by  the 
winch,  to  electrify  the  balls,  and  they 
will  repel  each  other,  and  ftand  apart, 
as  in  the  figure  ;  and  continue  fo  as 
long  as  you  keep  turning. 

The  balls  having  nothing  to  draw 
off  the  fire  from  them  wiiich  they 
receive  from  the  machine,  they  are 
both  electrified  pofitively ;  and  cannot 
diflipate  the  fire  fo  fad  around  them  in 
the  air  as  they  receive  it :  and  there- 
fore, they  acquire  a  quantity  of  fire 
beyond  that  which  they  had  in  their 
I  natural 

.'  of 
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natural  flate  ;   and  fo  they  repel  each 
other,  according  to  §  6  and  7. 

EXPERIMENT   IV. 

That  Metals  are  Conductors  of  Eleclric  Fffifo 
and  Wax  is  not. 

45.  While  the  balls  Hand  afunder, 
and  you  keep  turning  the  machine, 
touch  any  part  of  the  prime  conductor 
by  a  piece  of  metal  j  and  the  balls  O 
and  P  will  inftantly  come  clofe  toge- 
ther :  which  fhews  that  the  electric  fire 
runs  off  by  the  metal.  But  touch  the 
prime  conductor  by  a  Hick  of  wax  (or 
by  any  piece  of  glafs)  and  the  balls 
will  ftill  keep  afunder  as  before-' 
which  fhews  that  wax  and  glafs  are 
non-conductors,  as  none  of  the  elec- 
tric fluid  is  drawn  off  by  themi 

N.  B.  Thefe  balls  are  very  good  for 
trying  the  flrength  of  the  electrical 
machine,  which  may  be  done  as  fol- 
lows : 
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lows :  — —  Remove  the  prime  conduc- 
tor, and  every  other  part  of  the  elec- 
tric apparatus,  from  the  table,  three 
feet  at  leaft.  from  the  glafs  globe  of  the 
machine.  Then  turn  the  globe  by  the 
winch,  and  hang  the  balls  by  the 
middle  of  the  double  thread  about  two 
feet  from  the  globe.  If  they  begin  to 
feparate  from  each  other  at  that  dif- 
tance,  the  machine  is  in  very  good 
order;  but  if  they  do  not,  bring  them 
gradually  nearer,  until  you  fee  them 
begin  to  feparate.  And  wherever 
they  do,  it  fhews  that  the  air  is  elec- 
trified to  that  diflance,  all  around  the 
globe. 

EXPERIMENT  V. 
,     The  Electrical  Fly. 

4.6.  The  prime  conductor  being  fet 
properly  to  the  globe,  (as  in  Fig.  I.) 
and  every  thing  at  a  proper  diftance 

from 
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from  it  *,  put  the  blunt  end  of  the 
crooked  wire  cd  into  the  hole  in  the 
top  of  the  ball  G  of  the  prime  conduc- 
tor (§  17.);  and  hang  the  fly  efghik 
upon  the  fharp-pomted  top  of  the  wire. 
Then  turn  the  globe  by  the  winch, 
and  the  fly  will  turn  round,  with  a 
very  brifk  motion,  in  a  contrary  di- 
rection to  the  way  that  its  points  are 
bent,  or  according  to  the  order  of  the 

letters  efg  h  i  k.- if  this  experiment 

be  made  in  a  dark  room,  the  moment 
when  the  globe  of  the  machine  begins 
to  be  turned,  a  bright  fpark  of  electric 
fire  will  appear  at  each  point  of  the 
fly :  and  when  it  acquires  a  quick  mo- 
tion, thefe  fparks  will  form  a  com- 
plete luminous  ring. 

The  reafon  of  this  motion  is.  that 
the  fire  which  runs  in  the  arms  of 
the  fly  preiles  againil  the  bended 
parts    near    the    points,     but     moil 

*  When  any  thing  is  to  be  electrified,  every  other 
thing  ought  to  be  fet  one  foot  from  it  at  leaft. 

again  ft 
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againft  the  outfide  parts  of  the  bend- 
ings  oppofite  to  the  points  -,  and  prefles 
not  at  all  in  the  points  themfelves, 
becaufe  they  throw  it  freely  off,  and 
it  has  a  free  egrefs  from  them.  But 
as  it  comes  to  the  round  bendings,  and 
cannot  get  off  there,  it  exerts  a  pref- 
fure  againft  them,  fufhcient  to  turn 
the  fly  that  way. 

EXPERIMENT   VL 

The  ringing  of  Bells* 

47.  Hang  the  hook  ^  upon  the 
prime  conductor,  and  the  lower  part 
of  the  chain  W  that  hangs  from  the; 
middle  bell  S  (§  18)  will  lie  upon  the 
table.  Then  turn  the  globe  by  the 
winch,  and  the  clappers  IT  and  ^will 
fly  from  bell  to  bell  with  a  very  quick 
motion  ;  and  all  the  three  bells,  R,  S9 
and  T  will  continue  to  ring  as  long 
as  you  keep  turning  the  globe.  In  a 
darkened  room,  fparks  of  electric  fire 

will 
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will  be  feen  between  the  clappers  and 
bells. 

The  two  bells  R  and  T,  being  hung 
by  metal  chains,  are  electrified  frorri 
the  prime  conductor  ;  but  the  middle 
bell  S,  and  the  two  clappers  U  and  V9 
being  hung  by  filk  lines,  cannot  be 
electrified  thereby  (§  3.),  becaufe  the 
lilk  tranfmits  no  fire  from  the  conduc- 
tor to  them.  The  outfide  bells,  being 
electrified,  attract  the  unelectrified 
clappers,  and  depofite  part  of  their 
fire  upon  them.  The  clappers,  being 
then  electrified  as  well  as  the  bells, 
are  repelled  from  them  to  the  unelec- 
trified middle  bell,  which  takes  the 
fire  from  them  the  moment  they  touch 
it ;  and  that  fire  immediately  runs  off 
from  the  middle  bell,  by  the  chain  W$ 
to  the  table.  The  clappers  being  then 
unelectrified  (as  well  as  the  middle 
bell),  they  are  attracted  back,  again  to 
the  two  electrified  bells  R  and  7,  and 
being  then-  again  electrified,  tjiey  are 
E  repelled 
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repelled  from  thefe  bells  (as  before) 
toward  the  middle  bell.  And  thus 
the  ringing  muft  continue  as  long  as 
the  outlide  bells  arc  kept  in  an  elec- 
trified Hate  by  the  machine. 

If  a  perfon  takes  hold  of  the  chain 
W^  and  lifts  it  up  from  the  table,  the 
ringing  will  continue,  becaufe  lie 
(being  a  conductor,  §  3.}  will  draw  off 
the  fire  from  the  middle  bell,  as  the 
table  did,  as  fail  as  it  receives  the  fire 
from  the  clappers.  But  if  he  takes 
hold  of  the  'filk  cord  w,  which  is 
fixed  to  the  lower  end  of  the  chain  Wr 
and  thereby  raifes  the  chain  from  the 
table,  the  ringing  will  immediately 
flop,  which  fhews  that  fiik  is  a  non- 
conductor of  electric  fire,  and  fo  flops 
that  fire  from  running  off  from  the 
middle  bell  j  which,  having  its  natu- 
ral quantity  before,  will  receive  no 
additional  quantity,  unlefs  that  quan- 
tity be  allowed  to  run  oiF. 


If 
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If  the  middle  bell  were  hung  by  a 
metal  chain,  as  the  outiide  bells  are, 
they  would  be  all  equally  electrified 
from  the  prime  conductor  ;  and  then, 
as  the  clappers  would  be  equally 
attracted  on  both  their  fides  by  the 
three  bells,  they  could  not  move  to- 
ward either  fide ;  and  therefore  they 
would  hang  motionlefs. 

EXPERIMENT    VII. 
Drawing  off  Streams  of  Eleclric  Fire, 

48.  Hang  the  thin  brafs-plate  X(§  1 9.) 
upon  the  prime  conductor,  and  darken 
the  room.  Then  turn  the  glafs  globe 
of  the  machine  by  the  winch,  and 
hold  your  knuckles  near  the  edge  of 
the  plate ;  and  you  will  fee  ftreams  of 
fire  ifluing  from  the  plate  to  your 
knuckles,  and  feel  it  like  a  gentle 
wind.  If  you  move  your  hand  round 
the  edge  of  the  plate,  the  fire  will  fol- 
low your  hand,  and  come  to  it. 

E  2  The 
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The  knuckles,  being  conductors, 
draw  off  the  fire  from  the  electrified 
plate. 

EXPERIMENT  VIIL 

Dancing  of  E  led  rifled  Bran,  Image  s^  &c, 

49.  Set  the  brafs-pJate  7"(§  19.)  di- 
rectly under  the  plate  X,  and  about 
two  or  three  inches  from  it,  as  you 
will  foon  find  by  experience  what  dis- 
tance is  befc.  Then  put  a  little  dry; 
fand,  bran,  or  pollard,  upon  the  plate 
T.  This  done,  turn  the  globe  by  the 
winch ;  and  the  fand  or  bran  will 
move  up  and  down  with  a  furprifing 
rapidity  between  the  plates,  fo  that 
you  cannot  diftinguifh  the  particles, 
but  the  whole  will  look  like  a  white 
milt. 

Or,  put  fome  little  images,  of  cut 

paper,  between  the  plates  ;  and  when 

you  turn  the  globe,  the  images  will 

x  dance, 


TO  ELECTRICITY.  53 

dance,  between  the  plates,  in  fuch  an- 
tick  poflures  as  will  probably  make  a 
whole  company  laugh,  that  had  never 
feen  the  experiment  before. 

All  this  depends  upon  the  fame 
principle  as  the  6th  experiment ;  the 
bran  or  images  being  attracted  and 
repelled  as  the  clappers  were,  between 

the  bells. If  the  images  and  bells 

be  ufed  at  the  fame  time,  it  will  feem 
as  if  the  former  danced  to  the  mufic  of 
the  latter. 


EXPERIMENT    IX. 

Dancing  of  Electrified  Cotton. 

50.  Turn  the  globe  by  the  winch 
with  one  hand,  and  hold  the  other 
about  three  or  four  inches  from  the 
end  G  of  the  prime  conductor.  While 
you  are  doing  this,  defire  any  perfon 
to  let  a  fmall  lock  of  cotton  drop  from 
his  hand  upon  yours  which  is  near 
E  3  the 
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the  conductor;  and  the  cotton  will 
jump  from  your  hand  to  the  conduc- 
tor, and  back  to  your  hand  again, 
with  a  quick  motion,  ftretching  itfelf 
out  into  a  longiili  form  both  ways, 
and  moving  fo  quick  that  you  will 
not  well  be  able  to  perceive  its  form, 
and  can  only  fee  its  colour. 

This  depends  upon  the  fame  prin- 
ciple of  attraction  and  repulfion  as 
fhewn  in  the  6th  experiment  j  for  the 
electrified  conductor  attracts  the  un- 
electrified  cotton,  which  becomes 
electrified  on  touching  the  conduc- 
tor, and  is  then  repelled  from  it  to 
the  hand,  which  unelectrifies  it,  by 
drawing  off  the  additional  fire  that 
the  conductor  had  given  it  juft  be- 
fore? and  then,  being  unelectrified,  it 
is  again  attracted  by  the  electrified 
conductor. 


JLj   p^\  jl     X~*w 
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EXPERIMENT     X, 
THjs  Ekclr'ifial  Feather* 

5*T.  Stick  the  plumy  feather  b  (§20.) 
into  the  prime  conductor,  and  turn 
the  globe  as  above.— -The  feather 
will  then  be  all  electrified  alike  j  and 
its  plumule  will  repel  each  other,  and 
Hand  bridling  out  from  the  rib  of  the 
feather.  Then,  if  any  part  of  the  con- 
ductor be  touched  by  a  finger,  or  piece 
•of  metal,  it  will  draw  off  the  fire  that 
way,  and  the  feather  will  immediate- 
ly fhrink  ;  or  it  will  do  the  fame  if  the 
point  of  a  needle  or  wire  be  held  near 
it,  or  near  the  prime  conductor;  which 
fhews  that  pointed  metals  draw  off  the 
electric  fire.  But  if  the  point  of  a 
linger,  or  any  piece  of  round  metal, 
be  held  near  the  feather,  it  will  come 
to  the  finger  or  metal,  and  cling 
jound  it :  and  if  either  of  thefe  be 
moved  round  the  feather,  it  will 
E  4  bend 
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bend  about,   and  follow  the  moving 
body. 

The  firfl:  part  of  this  experiment 
fhews  electric  repulfion  j  and  the  laft 
part,  electric  attraction,  as  in  the  3d, 
ift,  and  2d  experiments. 

EXPERIMENT   XL 
Water  Electrified  in  a  Cup. 

52.  Take  a  metal  cup,  that  has  a 
bow  to  it  over  its  top ;  fill  it  almoft  full 
of  water,  and  hang  it  upon  the  prime 
conductor,  as  high  from  the  table  as 
can  be,  and  remove  every  other  part 
of  the  apparatus  to  a  good  diflance 
from  it.  Then  turn  the  globe  by  the 
winch,  to  electrify  the  water,  and 
hold  a  linger,  pointing  perpendicularly 
downward,  over  the  middle  of  the 
furface  of  the  water,  and  very  near  it. 
The  electrified  water  will  then  rife  up, 
in  the  form  of  a  cone,  toward  the  end 

of 
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of  the  unelectrified  finger;  which 
fhews  that  an  unelectrified  body,  if  it 
be  of  the  conducting  kind,  will  attract 

an  electrified  one. In  a  dark  room, 

a  flream  of  fire  will  be  feen  ifiuing 
from  the  water  to  the  finger  ;  which 
fhews  that  water  is  a  conductor  of 
electric  fire.     See  §  3 . 

EXPERIMENT    XII. 

The  Eleclr'ified  Water-jet. 

53.  Hang  the  leg  A  of  a  fmall  glafs 
fyphon,  (Fig.  6.  of  Plate  2.)  into  the 
water  in  the  cup,  the  other  end  B  of 
the  fyphon  having  been  turned  a  little 
upward,  and  drawn  out  into  a  fmall 
capillary  bore.  Put  your  mouth  to  the 
end  B,  and  draw  the  air  out  of  the 
fyphon,  and  then  the  water  will  follow, 
and  fall  from  the  fyphon  in  drops. — 
But,  turn  the  globe  by  the  winch,  to 
electrify  the  water,  and  it  will  fly  to  a 
good  diftance  from  the  end  B  of  the 

fyphon, 
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fyphon,  in  one  continued  jet,  which 
will  have  the  appearance  of  fire  if  the 
room  be  darkened.  If  an  unelectrified 
perfon  puts  his  finger,  or  any  piece  of 
metal,  upon  the  prime  conductor,  the 
fire  will  immediately  ceafe,  and  the 
jet  will  flop :  but  when  the  finger  or 
metal  is  taken  away  from  the  conduc- 
tor, the  fire  will  appear  again,  and 
the  jet  will  fly  out  as  before. 

From  this  it  mould  feem,  that  when 
a  perfon's  blood  circulates  too  flow, 
electrifying  him  would  quicken  the 
circulation.  And  I  have  heard,  that 
when  a  vein  has  been  opened  by  a 
lancet,  and  the  blood  only  dropt  from 
it ;  electrifying  the  perfon  has  caufed 

the  blood  to  run  in  a  brifk  firearm 

But  I  never  faw  the  experiment  tried. 
The  method  of  electrifying  people 
will  be  fliewn  in  the  18  th  experi- 
ment. 

EXPE- 
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EXPERIMENT  XIII. 

A  Clock  put  in  Motion  by  Electricity. 

54.  Put  the  end  A  of  the  crooked 
wire  A  B  C  (Fig.  6.  of  Plate  I.)  into  the 
hole  next  above  G  (Fig.  1.),  in  the  end 
of  the  prime  conductor ;  and  place  the 
wire  fo,  as  that  its  fharp  point  C  may 
be  juft  as  high  from  the  table  as  the 
great  wheel  of  the  clock  (Fig.  1.  of 
Plate  2.)  is.  Then  place  the  clock  fo  on 
the  table  as  that  the  point  of  the  wire 
may  be  about  an  inch  from  the  wings 
of  the  wheel ;  and  in  fuch  a  direction, 
that  if  the  wire  were  hollow,  and  wind 
were  blown  through  it,  the  wind 
might  turn  the  wheel  according  to  the 
order  of  the  letters  a  be.  Then  turn 
the  globe  of  the  electrical  machine  by 
the  winch,  and  the  clock  will  be  put 
into  motion  by  the  fmall  force  of  the 
electric  flream  thrown  off  by  the  point 
of  the  wire  againft  the  wings  of  the 

wheel ; 
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wheel ;  and  the  fun  and  moon  will  be 
carried  round  the  dial-plate  (the  face 
of  which  is  reprefented  by  Fig.  2.)  fo 
as  to  ihew  their  apparent  diurnal  mo- 
tions, the  different  ages  and  phafes  of 
the  moon  (as  defcribed  in  §  30.),  and 
the  time  of  her  coming  to  the  meri- 
dian every  day  of  her  age,  accounted 
from  any  change  to  the  next  change; 
after  it. 

EXPERIMENT   XIV. 

A  Jlmple  Orrery  put  into  Motion  by 
Electricity. 


$5.  Having  fet  the  orrery  (§  3 1.« 


Fig.  2.  of  Plate  a.)  properly,  near  the 
prime  conductor,  and  placed  the 
above-mentioned  crooked  wire  fo  as 
its  point  may  be  even  with  the  great 
wheel  5,  and  tend  to  turn  it  in  the 
direction  ah c d ;  turn  the  glafs  globe 
of  the  electrical  machine  by  the  winch, 
and  a  flream  of  lire  will  iflue  from  the 

wire 
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wire  to  the  wheel,  and  turn  the  whole 
of  the  moveable  work:  by  which 
means,  the  earth  D  will  be  turned 
round  its  axis,  from  weft,  by  fouth, 
to  eaft ;  and,  in  each  turn  of  the  earth* 
the  index  E  will  go  round  all  the  24 

hours  on  the  dial-plate  e. In  the 

time  the  earth  and  index  turns  29^ 
times  round,  the  moon  I  will  turn 
once  round  her  axis,  fhewing  all  her 
various  phafes  ;  and  the  index  K  will 
go  over  all  the  2  94.  days  of  the  moon's 
age  on  the  plate  k. 


EXPERIMENT   XV. 

A  Model  of  a  Water-mill  turned  by  a  Stream 
of  Eleclric  Fire. 

56.  Set  the  mill  (§  32.— Fig.  3.  of 
Plate  2.)  properly,  near  the  prime  con- 
ductor, and  place  the  crooked  wire  fo 
as  its  point  may  be  directed  toward  the 
uppermoft  fide  of  the  great  wheel  A* 

Thei* 
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Then  turn  the  glafs  globe  by  the 
winch,  and  the  ftream  of  fire  that 
ifTues  from  the  point  of  the  wire  will 
turn  the  wheel ;  and,  consequently,  all 
the  other  working  parts  of  the  mill. 

I  have  often  found,  that  either  of 
thefe  machines  will  be  put  into  mo- 
tion when  the  point  of  the  crooked 
wire  is  four  inches  from  the  wings  of 
the  great  wheel.  And  yet  my  elec- 
trical machine  is  far  from  being  one 
of  the  itrongeft  kind. 


EXPERIMENT  XVI. 

A  Model  of  a  triple  Pump-mill  (for  raifing 

Water  by  the  Force  of  the  Wind)  put  into 

Motion  by  Eleclricity. 

57.  Set  the  mill  (Plate  3.)  defcribed 
in  §  34.  properly,  near  the  prime  con- 
ductor, and  place  the  crooked  wire  fo 
therein  as  its  point  may  be  directed 

toward 
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toward  the  wings  of  the  wheel  A. 
Then  turn  the  glafs  globe  by  the 
winch,  and  the  flream  of  electric  fir® 
that  ifliies  from  the  point  will  turn  the 
wheel;  and  confequently,  the  pump- 
rods  will  be  alternately  moved  up  and 
down  in  the  pumps  N9  Q,  and  P. 


EXPERIMENT   XVIL 

The  luminous  Glafs.,    or  Aurora  Borealis. 

58.  This  is  one  of  the  fineft  of  alt 
electrical  experiments,  and  owes  its 
invention  to  Mr.  John  Canton. — — 
Take  the  glafs  A  a  (Fig.  4.  of  Plate  I.) 
by  either  of  its  ends,  and  hold  the 
other  end  to  the  prime  conductor. 
Then  make  the  room  quite  dark,  and 
turn  the  globe  of  the  machine  by  the 
winch.  On  doing  this,  the  glafs  will 
be  full  of  electric  fire,  which  will 
flream  and  flafh,  exactly  refembling 
the  Aurora  borealis ;  or  northern  lights 

in. 


64        AN  INTRODUCTION 

in  the  heavens  ;  and  the  flafhing  will 
continue  for  fome  time  after  the  glafs 
is  removed  from  the  conductor. 
When  the  flaming  ceafes,  and  you 
continue  to  hold  the  glafs  by  either 
end  in  one  hand,  apply  the  palm  of 
the  other  hand  to  the  other  end  of  the 
glafs,  and  the  fire  will  appear  within 

it  again. The  method  of  preparing 

this  glafs  is  mewn  in  §  25. 

The  fire  is  always  within  the  glafs, 
but  adheres  invifibly  to  it  until  it  is 
thrown  off  therefrom,  and  put  into 
action  by  electrifying,  or  by  rubbing. 

It  is  plain  that  it  is  not  the  electric 

fire  from  the  machine  that  goes 
through  the  glafs  and  appears  within 
it ;  for,  after  it  has  been  ever  fo  long 
from  the  conductor,  if  it  be  rubbed 
on  the  outfide  by  a  dry  hand,  it  will 
be  luminous  within.  If  it  were  not 
very  nearly  exhaufted  of  air,  fo  as  to. 
leave  the  fmall  quantity  within  it 
rare  and  thin,  it  could  not  be  made 
luminous  either  by  means  of  the  elec- 
trical 
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trical  machine,  or  by  rubbing ;  which 
mews  that  air  acts  againft  the  elec- 
trical fire,  and  keeps  it  the  longer 
from  flying  off,  at  the  furfaces  of  bo-1 
dies. 

EXPERIMENT  XVIIL 

Eleclric  Sparks  taken  from  the  Frime  Con- 
ductor. 

59.  While  the  globe  is  turned  by  the 
winch,  the  points  -/(Fig.  1.  of  Plate  I.) 
attract  the  fire,  from  the  globe  to  the 
prime  conductor,  wherein  the  fire  be- 
comes accumulated  and  condenfed, 
when  there  is  no  other  conductor  there- 
from to  carry  the  fire  to  the  ground. 
But  if  any  perfon,  Handing  on  the 
floor,  holds  a  knuckle  of  any  finger 
near  the  conductor,  as  fuppofe  about 
an  inch  from  it,  the  condenfed  fire 
will  fnap  from  the  conductor  in  large 
fparks  to  his  knuckle;  and  give  him 
rather  a  difagreeable  than  painful  fen- 

F  fat  ion : 
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fation :  and  as  fall  as  the  fire  flies  to 
his  knuckle,  it  runs  off  by  his  arms 
and  body  to  the  ground.  If  he  holds 
his  knuckle  very  near  the  conductor, 
he  will  not  feel  the  fire  fo  fharp,  be- 
caufe  he  has  it  more  gradually,  and 
in  a  conftant  fmall  flream :  and  if  he 
puts  his  finger  upon  the  conductor, 
he  will  not  feel  the  fire  in  the  leafl, 
although  he  receives  it  jufl  as  faft 
from  the  conductor  as  it  is  given 
thereto  by  the  globe. 

EXPERIMENT    XIX. 
EkBric  Sparks  taken  from  the  human  Body, 

60.  Having  warmed  the  glafs-footed 
ffool  (§  28.)  a  little  by  the  fire,  and 
wiped  it  all  over  to  clear  it  of  dull,  fet 
it  upon  the  floor,  and  let  any  perfon 
fland  upon  it,  holding  one  end  of  a 
chain  (or  rather  of  a  wire,)  the  other 
end  of  which  is  hooked  to  the  prime 
conductor ;  the  chain  or  wire  being 

held 
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held  up  at  fome  diHance  from  the 
table,  and  no  chair,  table,  or  perfon 
in  the  room  being  within  a  foot  of  the 
perfon  who  Hands  on  the  flool.  Then 
turn  the  glafs  globe  of  the  machine 
by  the  winch,  and  all  the  fir©  that  the 
prime  conductor  receives  from  the 
globe  will  be  conducted  from  it  by  the 
chain  or  wire  to  the  perfon  on  the 
flool,  and  he  will  be  ftrongly  electri- 
fied, without  feeling  any  thing  from 
the  fire  he  receives,  unlefs  fome  per- 
fon who  Hands  on  the  floor  touches 
him  any  where  with  a  finger ;  and  if 
he  does,  all  the  fire  will  fnap  againfl 
his  finger  from  the  electrified  perfon, 
and  both  thefe  perfons  will  feel  it 
fmartly,   but  it  will  do  no  harm  to 

either  of  them. By  this  method,  all 

the  electric  fire,  which  a  perfon  re- 
ceives while  he  Hands  on  the  flool,  may 
be  drawn  ofF  from  any  part  of  his 
body  that  is  touched  by  a  perfon 
Handing  on  the  ground.  But  the 
perfon  who  touches,  fhould  prefent 
F  2  his 
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his  finger  or  knuckle  very  brifkly 
each  time,  and  withdraw  it  quickly 
each  time  he  takes  off  the  fpark. 

In  this  experiment,  the  perfon  on 
the  {tool  may  be  confidered  as  part  of 
the  prime  conductor;  for  he  is  con- 
nected with  it  by  means  of  a  wire  or 
chain,  and  the  glafs  feet  of  the  flool 
cuts  off  all  electric  communication 
between  him  and  the  ground ;  fo  that 
he  retains  the  fire  till  it  be  drawn  off 
from  any  part  of  his  body,  as  it  was 
drawn  off  from  the  prime  conductor 
itfelf  in  the  1 7  th  experiment.  And  the 
glafs  tube  L,  on  which  the  prime  con* 
ductor  is  fupported,  cuts  off  all  elec- 
tric communication  between  it  and 
the  table.  If  it  were  fupported  by  any 
fubftance  (§  3 )  that  conducts  the  elec- 
tric virtue,  no  fparks  could  be  taken 
from  it,  nor  could  any  thing  be  elec- 
trified by  it,  for  all  the  electric  matter 
would  run  from  it  by  the  conducting 
fubftance  to  the  table  and  ground,  as 

fail 
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faft  as  it  received  that  matter  or  virtue 
from  the  globe. 

If  a  fmooth  Ball  of  metal  be  fixed  on 
one  end  of  a  long  thick  wire,  and  the 
perfon  who  is  electrified  on  the  flool 
holds  the  other  end  of  the  wire  in  his 
hand,  and  touches  any  other  perfon 
in  the  company  with  the  ball,  the  fire 
will  map  from  the  ball  to  that  perfon? 
and  he  will  feel  it  fmartly;  but  the 
perfon  who  holds  the  wire  will  fcarce 
feel  any  fenfation  from  the  fire. 

EXPERIMENT    XX. 

The  Electrical  Kifs. 

6 1.  Suppofe  the  two  above-men- 
tioned perfons  to  be  a  gentleman  and 
a  lady.  Let  either  of  them  be  electri- 
fied on  the  glafs-footed  flool,  whilfl  the 
other  flands  at  a  little  diftance  on  the 
floor,  fo  that  the  clothes  of  the  one 
may  not   touch    the  clothes   pf    the 

F  3  other. 
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other.  Then,  if  they  incline  their 
heads,  and  offer  to  falute  each  other, 
the  fire  will  fnap  from  the  lips  of  the 
electrified  perfon  to  thofe  of  the  other, 
and  will  give  them  both  mch  a  fmart 
and  mutual  rebuff,  as  will  make  them 
feparate  without  being  able  to  accom- 
plish their  defign,  unlefs  they  have 
been  apprifed  of  the  confequence  be- 
fore, and  have  resolution  enough  to 
bear  the  fmart  of  the  electric  fire.  — — 
In  this  experiment,  nothing  but  the 
lips  fhould  touch  ;  for,  if  the  gentle-* 
man  puts  his  hand  upon  the  lady,  it 
will  draw  off  the  fire. 


EXPERIMENT  XXL 
Setting  Spirits  of  Wine  on  Fire* 

62.  Let  one  perfon  be  electrified,  as 
in  the  lafl  experiment,  while  another 
Hands  at  fome  diflance  on  the  floor. 
If  either  of  them  holds  a  filver  fpoon 

with 
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with  fome  rectified  fpirits  of  wine  in 
it,  and  warms  the  fpirits  a  little,  by 
holding  the  fpoon  over  the  flame  of  a 
candle,  and  the  other  perfon  then  pre- 
fents  the  tip  of  his  finger  brifkly  to- 
ward fpirits,  a  map  of  electric  fire 
will  enfue,  which  will  fet  the  fpirits 

all  in  a  flame  directly. The  perfon 

who  prefents  his  finger  muft  withdraw 
it  immediately,  left  the  flame  mould 
hurt  him. 


EXPERIMENT  XXIL 
*£he  diverging  Eleffrical  Flame, 

63.  Let  the  perfon  electrified  on  the 
{tool  hold  a  fword  in  his  hand,  or  any 
other  pointed  piece  of  metal  that  is 
well  polifhed.  Then,  if  the  room  be 
darkened,  a  bluifh  flame  will  be  {cea 
to  ifTue,  in  a  diverging  flate,  from  the 
point ;  and  continue  as  long  as  the 
globe  of  the  machine  is  turned  by  the 
F  4  winch. 
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winch,  unlefs  fome  perfon  Handing 
on  the  floor  touches  him  who  holds 
the  fword  ;  and  if  this  be  done,  the 
flame  will  immediately  difappear,  be* 
caufe  the  perfon  who  touches,  draws 
off  all  the  electric  virtue  from  him 
who  holds  the  fword.  The  fame  will 
happen,  if  a  perfon  Handing  on  the 
floor  puts  his  finger  upon  the  prime 
conductor  ;  but  the  moment  he  with- 
draws his  finger  the  flame  will  appear 


again. 


EXPERIMENT  XXIII. 
The  Diadem  of  Beatification. 

64.  Put  a  hoop  of  leather  that  is 
filvered  and  lackered  round  a  perfon's 
head,  and  let  him  be  electrified  on  the 
glafs-footed  flool ;  then  let  a  perfon 
(landing  on  the  floor  hold  the  tips  of 
his  fingers  near  the  hoop,  moving 
them  round  and  round  it,  and  brifk 
flames  of  electric  lightning  will 
X  ~  '  cpme: 
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come  from  the  hoop  to  the  fingers 
and  be  felt  like  a  gentle  cool  breeze 
of  wind. 


EXPERIMENT   XXIV. 

Giving    a    Shock   to   the    Teeth, 

65.  Let  the  electrified  perfon  hold  a 
piece  of  money  between  his  teeth, 
and  a  perfon  fta'nding  on  the  floor 
touch  it :  the  mock  will  be  fo  itrong 
as  will  probably  make  him  drop  the 
money,  efpecially  if  his  lips  do  not 
touch  it. 

EXPERIMENT   XXV. 

That  an  Electrified  Perfon  may  be  confidered 
as  an  additional  Part  to  the  Prime  Con- 
ductor* 

66.  Let  the  fly  efg  h  i  k  (Exp.  V.)  be 
hung   upon  the  fharp  point  of  the 

crooked 
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crooked  wire  c  d  (Fig.  i .  of  Plate  I.), 
and  a  perfon  electrified  on  the  glafs 
Itool  hold  the  wire  by  the  other  end 
in  his  hand.  Then,  as  long  as  the 
glafs  globe  is  turned  by  the  winch, 
the  fly  will  turn  round  with  as  quick 
a  motion  as  it  did  when  the  wire  was 
fluck  into  the  prime  conductor,  in  the 
5th  experiment. 


EXPERIMENT    XXVI. 
Charging  and  discharging  coated  Glafs  Jars. 

6y.  Place  the  jar  A  (§  23.- — -Fig-  2. 
of  Plate  I.)  fo  on  the  table,  that  the 
ball  a,  on  the  top  of  its  wire,  may  be 
about  the  eighth  part  of  an  inch  from 
the  ball  G  (Fig  1 .)  of  the  prime  conduc- 
tor. Then  turn  the  glafs  globe  of  the 
machine  by  the  winch,  and  all  the 
electric  fire,  which  the  points  /  take 
from  the  globe  to  the  conductor,  will 
fly  from  its  ball  G  to  the  ball  a  of  the 
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jar,  and  thence  it  will  run  down  the 
wire  to  the  lining  on  the  bottom  of 
the  jar,  and  difiufe  itfelf  all  over  the 
inlide  of  the  jar  as  far  as  the  lining 
goes,  and  will  be  accumulated  and 
condenfed  there  in  the  glafs. Con- 
tinue turning,  as  long  as  you  fee  the 
lire  between  the  prime  conductor  and 
ball  a  of  the  jar  ;  and  when  the  fire 
ceafes,  you  may  leave  off  turning,  for 
the  jar  has  got  its  full  charge,  and  can 
receive  no  more,  if  you  fhould  conti- 
nue to  turn  ever  fo  long  afterward. 

This  done,  take  hold  of  the  dif- 

charger  B  (Fig.  2.)  by  the  middle,  and 
firfl  apply  the  knob  b  (on  the  lower 
end  of  the  difcharger)  to  the  outfide 
of  the  jar  near  the  bottom ;  and  keep- 
ing it  there,  put  the  upper  knob  c  to 
the  ball  a  of  the  jar-wire,  and  the  jar 
will  be  discharged  of  its  fire,  with  a 
loud  fnap ;  but  the  perfon  who  holds 
the  difcharger  will  feel  nothing  from 
the  fire. 

The 
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The  jar  has  ho  more  fire  when  it  is 
charged  than  what  it  had  before ;  for 
the  metal  coating  conducts  juft  as  much 
fire  from  its  outfide  to  the  table  and 
ground,  as  the  prime  conductor  threw 
into  its  infide  by  the  wire  and  the 
metal  lining ;  by  which  means,  the 
infide  is  electrified  plus  ( §  6.),  and  the 

outfide  minus. So  that   what   we 

here  call  charging,  is  only  forcing 
more  fire  into  the  infide  than  it  natu- 
rally had,  (§  2.  and  4.)  whilft  the  table 
carries  off  juft  as  much  of  the  natural 
quantity  from  the  outfide  by  the  coat- 
ing. And  what  we  call  discharging, 
is  only  making  a  conducting  commu- 
nication between  the  lining  and  coat- 
ing of  the  jar,  by  means  of  the  bended 
wire  B,  through  which  the  accumu- 
lated fire  flies  from  the  fur  charged 
infide  to  the  vacant  outfide  of  the  jar, 
and  £0  reftores  the  equilibrium ; 
which  could  not  have  been  reftored  if 
the  outfide  had  not  loft  as  much  as 
was  forced  into  the  infide. 

When 
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When  the  jar  is  charged,  a  perfon 
may  take  hold  of  it  very  fafely  with 
one  hand,  by  the  coating  near  the 
bottom,  and  fet  it  down  upon  any 
other  part  of  the  table  before  he  dis- 
charges it.  But  he  mult  be  careful 
not  to  touch  the  ball  a  with  his  other 
hand :  for,  if  he  does,  he  will  act  the 
part  of  a  difcharger  himfelf,  and  re- 
ceive the  whole  fire  of  the  jar  through 
his  arms  and  breafl ;  which  not  only 
give  him  a  violent  mock,  but  will  alfo 
endanger  the  jar,  by  letting  it  drop 
from  his  hand,  and  it  may  be  broke 
by  the  fall. 

In  charging  the  jar,  efpecially  if  it 
be  large,  it  fhould  be  fct  upon  a  pew- 
ter plate ;  that  when  it  is  to  be  dis- 
charged, the  lower  knob  of  the  bended 
wire  B  may  be  applied  to  the  edge  of 
the  plate,  before  the  upper  knob  be 
applied  to  the  ball  a  of  the  jar-wire. 
For  then  the  fire  will  be  difTufed  all 
over  the  plate,  and  go  equally  to  all 
parts  of  the  outfide  of  the  jar  by  the 

coating* 
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coating.— — Experience  has  taught  me 
this, — having  found,  that  when  all  the 
difcharged  fire  has  flruck  upon  one 
point  of  the  outiide,  it  has  made  a  hole 
quite  through  the  coating,  glafs,  and 
lining:  and  when  this  happens,  the 
jar  is  made  ufelefs. 

I  have  fometimes  found,  that  al- 
though a  jar  received  the  fire  very 
freely  into  its  infide  from  the  prime 
conductor,  yet  it  could  not  be  in  the 
leaft  charged  thereby.  For,  on  apply- 
ing the  difcharger  B,  there  was  no 
flafh.  And  always,  on  ilripping  off 
the  coating  from  fuch  a  jar,  I  have 
found  the  glafs  to  be  cracked  or  rent* 
So  that,  all  the  electric  virtue,  which 
the  infide  had  received  from  the  ma- 
chine, run  through  the  crack  to  the 
outiide,    and  was  carried  off  by  the 

coating  and  table.- -This  (I  think) 

fliews  very  plainly,  that  the  electric 
virtue  cannot  pafs  through  found 
glafs,  unlefs  it  comes  with  a  force  fuf- 

ficient 
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ficient  to  break  it,  as  lightning  often 
breaks  glafs -windows. 

EXPERIMENT  XXVII. 

Shelving,  that  in  charging  a  Jar,  as  much 
Fire  is  carried  off  from  its  Outfide  by  the 
Coating,   as  is  thrown  into  its  Infidc 
by  the  Lining, 

68.  Put  a  crooked  wire,  as  de  (Fig.  3* 
of  Plate  I.)  into  a  hole  in  the  top  of 
the  ball  D,  which  is  fixed  on  the  top  of 
the   bended  wire  B  (See  §  24.);    the 
point  e  of  the  wire  de  being  made 
fharp,  and  of  equal  height  with  the 
top  of  the  great  wheel  A  of  the  mill 
(Fig.  4.  of  Plate  II.),  which,  in  the  15th 
experiment,  was  turned  by  a  ftream 
of  electric  fire,  from  the  point  C  of  the 
crooked  wire  (Fig.  6.  of  Plate  I.),  when 
the  blunt  end  A  was  fluck  into  a  hole 
in   the   prime  conductor.— — Things 
being   thus  prepared,,    let  the  jar  A 

(Fig- 
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(Fig.  3.  of  Plate  I.)  upon  a  large  pane 
of  glafs,  dry  and  free  from  duflj 
which  will  cut  off  all  electric  commu- 
nication between  the  jar  and  the  table. 
And  let  the  jar  and  mill  be  fo  placed, 
that  the  ball  C  of  the  jar-wire  may  be 
within  the  eighth  part  of  an  inch  of 
the  prime  conductor,  and  the  wings 
of  the  great  wheel  of  the  mill  about 
an  inch  from  the  point  e  of  the  addi- 
tional bended  wire  de.  Then,  turn  the 
glafs  globe  of  the  electrical  machine 
by  the  winch,  to  charge  the  infide  of 
the  jar;  and  the  electric  fire  from  the 
outlide  will  go  off  from  the  coating, 
by  the  wire  BD  de,  and  turn  the  mill 
the  fame  way,  and  with  the  fame  ve- 
locity, as  it  was  turned  in  the  15th 
experiment  by  the  fire  directly  from 
the  prime  conductor.  When  the  jar 
has  received  its  full  charge,  and  no 
more  fire  appears  between  the  ball  C 
and  the  prime  conductor,  the  mill 
will  Hop.  But  difcharge  the  jar,  as  in 
the  foregoing  experiment,  and  begin 
to  charge  it  again  ;  and  then,  the  mill 

will 
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will  begin  to  go,  and  continue  going 
till  the  jar  has  got  its  full  charge. 

This  proves,  to  a  demonftration,  that 
electric  fire  goes  as  fail  from  the  out- 
fide  of  the  jar,  as  the  machine  throws 
fire  into  the  iniide.  For  the  wire  2?, 
that  goes  from  the  outfide  coating  to 
the  mill,  has  no  communication 
either  with  the  iniide  of  the  jar  or 
with  the  prime  conductor.  And  that 
the  outfide  has  parted  with  all  its  na- 
tural quantity  of  fire  (or  at  leaft  with 
as  much  as  the  infide  had  received 
from  the  machine) ;  feeing  that  the 
mill  fiops  when  the  fire  ceafes  to  go 
from  the  prime  conductor  into  the  jar* 

If  the  jar  be  placed  on  the  table? 
without  having  the  pane  of  glafs  be- 
tween it  and  the  table,  the  mill  will 
not  be  put  into  motion  by  charging 
the  jar  5  which  fhews  that  the  fire  runs 
off  from  its  outfide  to  the  table,  as  fail 
as  the  machine  throws  fire  into  its  in- 
fide. 

G  E  X  P  E- 
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EXPERIMENT  XXVIIL 

Striking  a  Hole  through  a  Card. 

6g.  Having  charged  the  jar  A 
(Fig.  52.)  as  in  the  24th  experiment,, 
hold  a  card  with  one  hand  clofe  to  the 
coating  of  the  jar  near  the  bottom. 
Then  apply  the  loweil  knob  of  the 
difcharger  B  to  the  card,  and  keeping 
it  there,  put  the  uppermoft  knob  to 
the  ball  of  the  jar-wire ;  and  the  whole 
contents  of  the  jar  will  be  difcharged 
through  the  card,  and  will  make  a 
hole  through  that  part  of  it ;  and  it 
will  have  a  flrong  fulphureous,  or  ra- 
ther phofphoreal  fmell. 

Dr.  Franklin  has  ihewn,  that  elec- 
tric fire  is  the  very  fame  with  that  of 
lightning  from  the  thunder-clouds  ; 
for  he  has  drawn  it  from  them,  and 
charged  his  jars  therewith,  and  found 

all 
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all  the  effects  of  difcharging  to  be  the 
fame  as  if  the  jars  had  been  charged 
by  the  electrical  machine. No  won- 
der then,  if  the  fmall  quantity  that  a 
jar  can  hold  will  ftrike  a  hole  through 
a  card,  or  even  through  a  quire  of 
paper,  if  the  jar  be  large,  that  the 
lightning  from  a  cloud  whofe  furface 
is  equal  to  feveral  hundred  acres, 
fhould  tear  trees  or  deftroy  buildings, 
when  it  breaks  upon  them. Light- 
ning kills  animals  and  melts  metals  : 
the  fame  has  been  done  by  electricity. 

Lightning  fmells  like  fulphur  or 

phofphorus  where  it  breaks,  and  elec- 
tric fire  does  the  fame. 

Dr.  James  Lind  at  Edinburgh  has 
put  up  a  long  rod,  with  a  wire  twilled 
round  it,  on  one  of  the  chimneys  of 
his  houfe,  and  hooked  one  end  of  a 
long  chain  to  the  foot  of  the  rod  at  the 
chimney-top,  letting  the  other  end  go 
down  into  the  ground.  From  any 
convenient  part  of  the  chain,  he 
brings  a  wire  to  a  coated  jar>  in  his 
G  2  room. 
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room.  When  a  thunder- cloud  panes- 
over  the  houfe,  the  lightning  comes 
filently  from  it  to  the  rod,  and  is  con- 
ducted down  by  the  wire  twifled  round 
it,  to  the  chain,  which  conducts  the 
greatefl  part  of  the  lightning  filently 
down  to  the  earth,  although  a  fum- 
cient  quantity  thereof  will  go  by  the 
crofs  wire  from  the  chain  to  his  elec- 
tric jars  ;  and  when  they  are  fully 
charged,  no  more  of  the  lightning  can 
go  that  way. — I  have  feen  him  charge 
thern  by  that  method,  and  difcharge 
them. in  the  common  way;  all  the 
fame  as  when  he  charged  them  by  his 
electrical  machine. 

He  has  alfo  connected  a  fet  of  bells 
(See  Exp.  6.)  after  Dr.  Franklin's  me- 
thod, with  a  wire  from  his  chain,  and 
infulated  them  by  hanging  the  hook^ 
upon  a  tube  of  glafs.  So  that  whenever 
alow  thunder-cloud  goes  over  his  houfe, 
the  rod  draws  lightning  from  the  cloud 
to  the  bells,  whichjfets  them  a-ringing, 

as. 
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as  if  they  were  made  to  ring  by  elec- 
tricity. 

Perfons  who  are  fond  of  {hooting 
ought  never  to  go  out  with  their  guns 
when  there  is  any  appearance  of  thun- 
der.-  -For  as  all  metals  attract  the 

lightning,  if  it  mould  happen  to  break 
upon  the  gun-barrel,  the  man  who 
carries  the  eun  would  be  in  the  moil 

imminent  danger  of  his  life. If  he 

fees  a  thunder-cloud  near  him,  the 
beil  thing  he  could  do,  would  be  to  fet 
the  gun  upright  on  the  ground, 
againfl  any  thing  which  would  keep 
it  in  that  poiition,  and  run  away  from 
it  as  fail  as  he  can  :  and  then,  if  the 
thunder  mould  happen  to  break  upon 
the  gun-barrel,  it  would  all  run  down 
thereby  to  the  ground. 

As  water  is  a  conductor  of  light- 
ning, a  perfon,  whofe  hat,  wig,  and 
clothes  were  well  wetted,  would  be  in 
iefs  danger  from  lightning  that  broke 
G  3  upon 
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upon  his  head;  becaufe  much  of  it 
would  run  down  by  his  wet  clothes  to 
the  ground. 

None  ought  to  go  near  trees,  or  Hand 
below  their  tops,  in  the  time  of  thun- 
der :  for,  if  it  mould  happen  to  break 
upon  the  top  of  the  tree  under  which 
a  perfon  then  flood,  the  tree  would 
conduct  the  lightning  to, his  body. 

Perfons  in  a  room  fhould  always 
keep  as  far  as  they  can  from  the  walls ; 
efpecially  from  that  wall  in  which  the 
chimney  is ;  becaufe,  when  the  light- 
ning comes  down  a  chimney,  it  ge- 
nerally fpreads    about  the  adjoining 

wall. And  it  would  be  right  for 

perfons,  in  the  time  of  thunder,  to 
put  the  money  out  of  their  pockets  and 
take  the  buckles  out  of  their  fhoes. 
In  fhort,  they  fhould  then  have  no 
kind  of  metal  about  them  if  they  can 
help  it, 

EXPE- 
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EXPERIMENT   XXIX 

Striking  Gold  Leaf  into  Glafs. 

70.  Take  two  flips  of  common  win- 
dow-glafs,  each  about  an  inch  broad 
and  four  inches  long :  then  take  a  flip 
of  gold  or  filver  leaf,  about  the  breadth 
•of  a  ftraw,  and  fix  inches  in  length  ; 
and  put  it  between  the  glafTes  length- 
wife,  in  the  middle,  letting  the  ends 
of  the  leaf  hang  an  inch  without  the 
glafTes  at  each  end.  Tie  the  glafTes  clofe 
together,  by  wrapping  a  flrong  filk 
thread  round  them,  and  lay  them, 
down  on  the  table,  fo  as  one  end  of 
the  metal  leaf  may  be  in  contacl:  with 
the  coating,  at  the  bottom  of  a  jar* 
placed  fo  as  that  it  may  be  charged  at 
the  prime  conductor.  Then  charge 
the  jar,  and  having  put  one  end  of  the 
difcharger  upon  that  part  of  the  leaf 
that  lies  without  the  glafs  flips  at  their 
G  4  fartheft 
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far  theft  end  from  the  jar,  apply  the 
other  end  of  the  difcharger  to  the  ball 
on  the  top  of  the  jar  wire  $  and  all  the 
fire    in   the    jar    will    be   difcharged 
through  the  metal  leaf.     If  the  flips 
of  glafs  remain  whole,  you  will  fee 
that  the   leaf    is    miffing    in    feveral 
places;  and  inflead  of  it,    a  metallic 
iiain  upon  both  the  glafles,    exactly- 
alike.  .  When  they  are  taken  afunder, 
you  will  obferve  that  the  leaf  has  been 
melted  by  the  electric  lightning  ;  and 
actually  driven  into  the  very  fubftance 
of  the  glafs,  as  neither  aqua  fortis  nor 
aqua  rcgia  will  take  it  off. 


EXPERIMENT   XXX. 
Giving  a  Per/on  an  Electric  Shock, 

71.  Let  the  perfon  put  a  finger  of 
one  hand  to  the  coating  of  a  charged 
jar  near  the  bottom,  and  then  put  a 
finger  of  the  other  hand  to  the  ball  of 
the  jar* wire.     He  will  then  act  the 

part 
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part  of  the  wire-difcharger,  and  re- 
ceive a  fhock  through  his  arms  and 
breaft.  The  whole  fire  in  the  jar  run- 
ning thence  by  the  wire  and  his  fin- 
ger, through  that  arm  and  his  breaft, 
the  nearer!  way  to  the  coating,  by  the 
other  arm   and    finger  that    touched 

the  outfide. The  perfon  ought  not 

to  grafp  the  jar  by  the  coating;  much 
lefs  to  lift  it  up  from  the  table:  be- 
caufe,  in  the  former  cafe,  the  fhock 
might  make  him  inadvertently  puffi 
down  the  jar;  and  in  the  latter,  he 
mud  have  very  great  refolution  if  he 
lets  not  the  jar  fall  from  his  hand. 


EXPERIMENT   XXXI. 

Confining  a  Shock  to  any  Fart-  of  the  Body. 

72.  Suppofe  it  were  required  to  con- 
fine the  whole  of  a  fhock  to  that  part 
of  the  arm  which  is  between  the 
fhoulder  and  elbow.    Tie  one  end  of 

a 
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a  metal  chain  to  the  elbow  by  a  rib- 
bon, or  piece  of  filk  cord,  and  put  the 
other  end  round  the  bottom  of  a  jar 
fet  to  be  charged  at  the  prime  conduc- 
tor. Then  tie  one  end  of  another 
chain  in  the  fame  manner  to  the  moul- 
der, and  defire  an  affiftant  to  take  hold 
of  that  chain,  about  a  foot  from  the 
other  end,  holding  it  quite  clear  of  the 
former  chain,  and  fo  as  he  may  con- 
veniently flrike  the  prime  conductor 
with  the  loofe  end  that  hangs  down 
from  his  hand.  When  the  jar  is  char- 
ged, let  the  affiftant  ftrike  any  part 
0f  the  prime  conductor  with  the  loofe 
end  of  the  chain ;  this  will  discharge 
the  jar,  and  the  perfon  to  whom  the 
chains  are  tied  will  receive  the  mock, 
which  will  only  go  through  the  part 
of  his  arm  between  the  chains,  and  he 
will  feel  it  no  where  elfe.  For  the  fire 
that  flies  from  the  jar  by  one  chain 
will  return  to  it  by  the  other,  as  it  al- 
ways takes  the  nearell  courfe  that  it 
can  find,  by  the  beft  conductor.    And, 

as 
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as  metal  conducts  electric  fire  better 
than  the  human  body  does,  the  aflift- 
ant  who  holds  the  chain  will  receive 
no  mock. 

If  it  were  required  to  give  a  fhock 
to  any  tooth,  or  part  of  the  gum  ;  take 
the  machine  defcribed  in  §  33,  and 
reprefented  by  Fig.  5.  of  Plate  2.  And 
holding  it  on  the  gum,  with  the  tooth 
between  the  ends  c  and  f  of  the  wires 
a  be  and  def,  hook  the  chains  g  and  h 
on  the  other  ends  of  thefe  wires  ;  put 
the  other  end  of  the  chain  g  round  the 
bottom  of  a  coated  jar,  and  caufe  an 
afliftant  hold  the  chain  h,  hanging 
down  from  his  hand,  as  in  the  above 
experiment ;  the  chains  not  touching 
one  another,  and  both  of  them  clear 
of  the  table.  Then,  having  charged 
the  jar,  defire  the  affiflant  to  ftrike  the 
prime  conductor  with  the  loofe  end  of 
the  chain  h ;  this  will  difcharge  the 
jar,  and  give  the  perfon  a  £hock? 
which  will  be  felt  only  in  the  tooth 

4  and 
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and  gum  that  is  taken  in  between  the 
wires  at  c  andy] 

EXPERIMENT     XXXII. 

Giving  a  Shock  to  any  Number  of  Perfons 
'who  dejire  it. 

73.  Let  all  the  perfons  join  hands,  fo 
as  to  form  a  fort  of  chain  ;  and  Hand 
fo,  as  the  firft  perfon  at  either  end  of 
the  chain  may  hold  one  end  of  a  wire 
in  the  hand  that  joins  not,  the  other 
end  of  that  wire  being  below  the  bot- 
tom of  the  jar  to  be  charged  ;  and  the 
perfon  at  the  other  end  of  the  chain 
may  touch  the  prime  conductor  (when 
defired)  with  the  hand  which  the  one 
next  him  has  not  hold  of.  Then 
charge  the  jar,  and  let  the  lafc  perfon 
touch  the  conductor  with  his  loofe 
hand  ;  which  will  difcharge  the  jar, 
and  give  them  all  a  mock  at  the  fame 
irritant. 

As 
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As  all  the  perfons  are  connected 
together,  'they  form  a  complete  dif- 
charger.  The  one  who  holds  the  wire 
on  which  the  jar  Hands,  acts  the  part 
of  the  end  b.  (Fig.  2.  of  Plate  I.)  of  the 
difcharging  wire  that  touches  the 
bottom  of  the  jar:  and  the  perfon 
who  touches  the  prime  conductor 
(which  is  the  fame  in  effect  as  if  ■  he- 
had  touched  the  ball  a  of  the  jar-wire) 
acts  the  part  of  the  end  c  of  the  dif- 
charging wire  that  touches  the  ball  a. 

The  reafon  why  all  the  perfons 

feel  the  fhock  at  the  fame  inilant ■may 
be  underitood  by  reading  the  fecond, 
third,  and  fourth  paragraph  of  the  firfl 
feet  ion.. 

If  a  bafon  of  water  be  placed  be- 
tween every  two  of  the  perfons  who 
defire  to  have  a  fhock,  they  will  have 
no  occasion  to  join  hands,  nor  even  to 
touch  one  another,  but  only  to  dip  the 
fingers  of  the  hands  in  water  that 
otherwife  would  have  joined.      And 

when 
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when  the  jar  is  difcharged,  they  will 
all  receive  a  fhock. 

And,  if  there  were  as  many  canals 
of  water  (each  as  long  as  that  in  St. 
James's  park)  as  there  are  perfons  who 
want  to  take  the  fhock,  and  thefe  ca- 
nals fo  fituated  as  to  form  a  kind  of 
circle,  and  their  neighbouring  ends 
had  about  three  feet  of  folid  ground 
betwixt  them,  and  perfons  Handing  on 
thefe  intervals  of  ground  mould  put 
one  of  their  hands  in  the  water  on  the 
right  fide,  and  the  other  hand  into  the 
water  on  the  left,  it  will  anfwer  as  well 
as  if  they  had  flood  clofe,  and  joined 

hands  as  above. Dr.  Watfon  has 

given  an  electric  fhock  to  two  perfons 
who  were  two  miles  dittant  from  each 
other;  and  who,  by  having  flop- 
watches  in  their  hands,  found  that 
they  felt  the  fhock  at  the  fame  in- 
llant  *. 

*  Phil.Tranf.  abridged,  vol,  10,  p.  353. 

E  X  P  E- 
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EXPERIMENT   XXXIII. 

Giving  a  Shock  by  the  Magic  Piclure. 

74.  Set  the  face  of  the  picture  (§27.) 
to  the  ball  G  of  the  prime  conductor, 
and  turn  the  globe  by  the  winch  to 
electrify  it.  Then  take  it  away,  and 
holding  it  by  the  top  of  the  frame,  in 
a  horizontal  pofition,  with  the  face  up- 
ward, lay  a  fmall  gilt  piece  of  metaly 
made  in  the  form  of  a  crown,  upon 
the  head.  This  done,  defire  any  per- 
fon  to  take  hold  of  the  foot  of  the 
frame  with  one  hand,  and  take  off 
the  crown  with  the  other. Iri  at- 
tempting to  do  this,  he  will  fail  of  his 
defign ;  for,  the  moment  he  touches 
the  crown,   he  will  receive  a  ilrong 

mock. You  muil  continue  to  hold 

by  the  top  of  the  frame  all  the  while, 
and  will  have  nothing  to  fear  j  becaufe 
none  of  the  electric  virtue  with  which 

the 
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the  picture  was  charged  can  come  to 
your  hand.  But  if  you  quit  your 
hold,  and  truft  to  him  who  holds  by 
the  foot  of  the  frame,  the  Ihock  will 
make  him  quit  his  hold  ;  and  the  pic- 
ture may  be  broke  by  the  fall. 

The  piclure-glafs  being  coated  by 
the  gilding  on  both  its  fides,  as  far  as 
the  pannel  in  the  middle  was  cut  out  -, 
and  a  communication  having  been 
formed  on  the  lower  part  of  the  back 
of  the  border,  by  a  flip  of  gilding  be- 
tween that  on  the  back  of  the  glafs 
and  on  the  inlide  of  the  foot  of  the 
frame  ;  and  the  per  fori  who  holds  by 
that  part  of  the  frame  touches  the 
gilding  there  with  his  fingers,  and  the 
crown  with  his  other  hand ;  he  re- 
ceives the  fliock  after  the  fame  man- 
ner as  if  he  had  touched  the  coating  of 
a  charged  jar  with  one  hand,  and  the 
bail  of  the  jar-wire  with  the  other ;  as 
in  Exp.  28. 

E  X  P  E- 
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EXPERIMENT    XXXIV. 
The  feemingly  animated  Spider. 

J$.  Take  away  the  crooked  wire  d  e 
(Fig.  3.  of  Plate  I.)  from  the  ball  D> 
and  place  the  jar  A  fo  as  its  ball  C 
may  touch  the  prime  conductor  :  then 
turn  the  winch  to  charge  the  jar. — — 
When  it  is  charged,  take  hold  of  it  by 
the  coating,  below  the  ring  of  the  wire 
B,  and  place  it  fo  on  the  table  as  that 
the  cOrk-fpider  E  "(§  24.)  may  hang 
mid-way  between  the  balls  C  and  D. 

■ The   fpider   will   then   begin    to 

move  from  ball  to  ball,  feretching  out 
his  legs  toward  each  ball  as  he  ap- 
proaches it,  and  grafping  each  ball 
With'  his  legs  when  he  touches  it,  as 
if  he  were  really  animated. 

The  ihfide  of  the  jar  is  electrified 

phi)  or  poll  lively,  and  fo  is   its  wire 

H  and 
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and  ball  C  ;  but  the  outfide  of  the  jaiv 
and  the  wire  B  with  its  ball,  are  elec- 
trified nmius,  or  negatively.     (See  Exp. 

XXIV.) The    pofitively    electrified 

ball  C  attracts  the  unelectrified  fpider, 
and  electrifies  him  when  he  touches 
it :  he  is  then  repelled  from  that  ball 
to  the  negatively  electrified  ball  D  ; 
and,  by  his  linen  legs,  which  are  con- 
ductors, he  depofites  all  the  fire  upon 
D  that  he  had  taken  from  C ;  and 
then,  as  the  ball  D  has  unelectrified 
him,  he  is  again  attracted  by  the  ball 
C,  which  yet  continues  to  be  electri- 
fied pofitively,  becaufe  he  had  carried 
off  but  very  little  fire  from  the  infide 
of  the  jar.  And  thus  he  will  continue 
to  be  alternately  attracted  and  repelled, 
till  he  has  carried  all  the  furcharge  of 
fire  from  the  infide  to  the  outfide  of 
the  jar;  and  then,  having  reftored  the 
equilibrium  between  both  fides,  he 
will  have  done. 

The  filk  thread  a  /?,   by  which  the 
fpider  is  hung,  being  a  non-conduc- 
tor) 


TO   ELECTRICITY.  99 

tor,  makes  him  retain  the  electric  vir- 
tue he  received  from  C  till  he  depofites 
it  upon  D.  If  he  had  been  hung  by  a 
linen  thread,  he  would  have  iluck  by 
the  ball  C  -,  and  as  fail  as  he  received 
the  electric  virtue  therefrom,  it  would 
have  run  off  by  the  thread  to  the  del- 
ing of  the  room,  and  returned  gradu- 
ally from  thence  by  the  walls,  floor, 
and  table,  to  the  outfide  of  the  jar. 
And  then  the  fpider  would  have  left 
that  ball,  and  hung  mid-way  at  reft 
between  it  and  the  other. 


EXPERIMENT  XXXV, 
The  Ufe  of  pointed  Metal  Rods. 

76.  Every  thing  having  been  re- 
moved from  the  prime  conductor,  take 
a  fmall  lock  of  cotton,  and  draw  out 
part  of  it  into  the  form  of  a  thread, 
about  an  inch  long,  and  fix  the  end 
thereof  by  a  little  bit  of  bees-wax  to 
H  %  the 
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the  undermoft  fide  of  the  conductor, 
fo  that  it  may  hang  down  therefrom y 
as  between  ^and  X;  and,  with  both 
your  hands,  pull  out  the  reft  of  the 
cotton  till  it  be  very  thin,  and  hang 
together  by  little  fllreds.  Then  hold 
a  needle  in  your  left  hand,  keeping 
the  point  of  it  covered  with  the  top  of 
the  fore-finger.-- — —This  done,  turn  the 
globe  of  the  electrical  machine  by  the 
winch,  to  electrify  the  cotton,  which 
will  make  all  the  parts  of  it  repel  each 
other,  and  fwell  out  into  a  larger  fize 
than  before.  Continue  turning  the 
winch,  and  hold  the  tip  of  the  finger, 
that  covers  the  needle's  point,  upward 
below  the  cotton,  which  wrill  then 
ftxetch  itfelf  downward  to  meet  your 

finger. But  withdraw    the    finger 

to  Iriew  the  point  of  the  needle  toward 
the  cotton,  and  the  cotton  will  imme- 
diately fhrink  upward  from  the  point 

toward  the  prime  conductor. And 

thus,  by  alternately  covering  and  un- 
covering the  point  of  the  needle,  the 

cotton. 
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cotton  will  fire tch  downward  and 
ihrink  upward,  as' long  as  you  keep 
turning  the  winch.  This  is  one  of  Dr. 
Franklin's  Experiments. 

When  the  cotton  is  replete  with 
electric  fire,  it  expands,  and  ftretches 
itfelf  toward  the  earth,  like  a  cloud 
filled  with  lightning  and  highly  elec- 
trified therewith.  The  unelectrified: 
finger  attracts  the  cotton  toward  it ;  as 
the  thunder-cloud,  being  more  high- 
ly electrified  than  the  earth  below  it, 
is  attracted  by  the  earth.  The  point 
of  the  needle  draws  off  the  electric 
virtue  from  the  cotton,  and  then  it 
naturally  re-afiumes  its  former  flate 
and  figure :  fo  the  point  of  a  metal  rod 
draws  off  the  lightning  from  a  thun- 
der-cloud, by  which  the  cloud  was  ex- 
panded, and  the  metal  conducts  the 
lightning  filently  from  the  cloud  down 
to  the  ground:  and  then  the  cloud 
being  diveited  of  its  repulfive  light- 
ning, mrinks  into  a  lefs  fpace  by  the 
H  3  mutual 
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mutual  attraction  of  its  particles 
•which  the  lightning  had  left ;  and  thus 
makes  the  diflance  greater  between 
the  cloud  and  building,  and  a  flroke 

therefore   lefs  likely  to  happen. 

This  mews,  that  a  long  metal  rod, 
whofe  lower  end  goes  down  into  the 
ground,  and  its  upper  end  terminates 
in  a  fharp  point,  at  fome  height 
(fuppofe  five  or  fix  feet)  above  the  top 
of  the  higher!  chimney  of  a  houfe, 
will  draw  down  the  lightning  from  a 
thunder- cloud  over  the  houfe,  gradu- 
ally and  filently,  into  the  earth,  fo  as 
not  to  let  the  lightning  accumulate  in 
the  cloud,  to  endanger  the  houfe  by 
breaking  thereon.  Or,  if  fuch  a  cloud 
comes  fuddenly  over  the  houfe,  and 
breaks,  the  rod  will  attract  all  the 
lightning,  and  conduct  it  into  the 
ground,  where  it  will  harmlefsly  dif- 
perfe  into  the  moift  earth ;  and  the 
houfe  will  receive  no  damage  from  it. 

• This   fafety-rod   may  be  bent  at 

different  places,    to  fit  the  wall  and 

tiling, 
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tiling,  and  may  be  fixed  thereto  with 
iron  ftaples,  which  will  be  fo  far  from 
endangering  the  wall,  that  if  any 
lightning  were  in  it,  they  would  draw- 
it  out  to  the  rod. 1  need  not  tell  the 

public  how  much  the  world  is  indebt- 
ed to  divine  providence  for  having  iii- 
fpired  Dr.  Franklin  with  this  inven- 
tion ;  and  to  him  for  communicating 
it.  Experience  has  fully  proved  its 
utility,  and  no  high  building  fhould 
be  without  it,  efpecially  fuch  as  have 
fteeples  or  fpires. 

Had  there  been  fuch  a  rod  to  St. 
Bride's  church,  it  would  have  been 
preferred  from  the  great  damage  it 

lately  furcained  by  thunder.- And, 

as  the  method  was  publickly  known 
before  that  church  was  ftruck,  future 
ages  will  hardly  believe  that  it  would 
have  been  repaired  again  and  left 
without  fuch  a  fafeguard,  as  it  yet 
continues  to  be. 

H  4  Theft 
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Thefe  rods  may  be  made  of  different 
pieces  of  metal,  fere  wed  into  one  ano-f 
ther  ;  but  copper  is  better  than  iron, 
becaufe  it  will  not  contract  ruft,  and 
decay  in  time,  as  iron  does.  Or  they 
may  be  made  of  leaden  bars,  about 
two  inches  broad  and  half  an  inch 
thick,  nailed  together  at  the  joinings  ; 
and  the  top  part,  which  is  {harp-point- 
ed, may  be  about  two  or  three  feet 
long,  and  made  of  copper. — Or,  where 
there  are  leaden  fpouts  on  the  fides 
of  the  building,  the  metal  needs  only 
to  go  from  the  point  to  any  of  thefe 
fpouts,  and  a  rod  or  bar  go  from  the 
bottom  of  the  fpout  into  the  ground. 
So  that  the  whole  may  be  done  at  a 
very  fmall  expence.  The  part  of  the 
metal  that  goes  into  the  ground  fhould 
be  turned  away  from  the  foundation 
of  the  building,  and  terminate  irj. 
moifl  earth. 

It  is  amazing  to  think  how  great  a 
flafh  of  lightning  may  be  accumulated 

into, 
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Into    a   fmall  wire,    and    conduced 

thereby. In  confirmation  of   this, 

I  mall  here  take  the  liberty  to  tran- 
fcribe  an  account  from  Dr.  Franklin's 
book  of  Experiments  and  Obfervations  on 
Eleclricity  *  ;  printed  in  London,  A.  D* 
1769. 

^  Being"  (fays  the  Doctor)  "  in  the 
H  town  of  Ne<wbnry  in  New  England,  in 
"  November  lafl  f,  I  was  Ihewn  the 
"  effect  of  lightning  on  their  church, 
<c  which  had  been  ftruck  a  few  months 
<c  before.  The  fleeple  was  a  fquare 
"  tower  of  wood,  reaching  feventy 
-'  feet  up  from  the  ground  to  the 
<c  place  where  the  bell  hung,  over 
"  which  rofe  a  taper  fpire,  of  wood 
*'  likewife,  reaching  feventy  feet 
"  higher,  to  the  vane  of  the  weather- 
s' cock.  Near  the  bell  was  fixed  an 
"  iron  hammer  to  flrike  the  hours ; 
*e  and  from  the  tail  of  the  hammer  a 


*  Pages  162,   163,   164. 

-J-  Meaning  November,  in  the  year  1754. 

"  wire 


H 
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wire  went  down  through  a  fmall 
gimlet-hole  in  the  floor  that  the  bell 
flood  upon,  and  through  a  fecond 
floor  in  like  manner  ;  then  horizon- 
tally  under  and  near  the  plaiftered 
cieling  of  that  fecond  floor,  till  it 
came  near  a  plaiftered  wall ;  then 
down  by  the  fide  of  that  wall  to  a 
clock,  which  flood  about  twenty- 
feet  below  the  bell.  The  wire  was 
not  bigger  than  a  common  knitting 
needle.  The  fpire  was  fplit  all  to 
pieces  by  the  lightning,  and  the* 
parts  flung  in  all  directions  over  the 
fquare  in  which  the  church  flood, 
fo  that  nothing  remained  above  the 
bell. 

*  The  lightning  palled  between  the 
hammer  and  the  clock  in  the  above- 
mentioned  wire,  without  hurting 
either  of  the  floors,  or  having  any 
effect  upon  them,  (except  making 
the  gimlet-holes,  through  which 
the  wire  palTed,  a  little  bigger),  and 

"  without 
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<(  without  hurting  the  plaiftered  wall, 
ft  or  any  of  the  building,  fo  far  as  the 
t%  above-faid  wire  and  the  pendulum 
ci  wire  of  the  clock  extended ;  which 
"  latter  wire  was  about  the  thicknefs 
"  of  a  goofe-quill.  From  the  end  of 
"  the  pendulum,  quite  down  to  the 
"  ground,  the  building  was  exceed. 
"  ingly  rent  and  damaged,  and  fome 
11  ftones  in  the  foundation-wall  torn 
"  out  and  thrown  to  the  diflance  of 
"  twenty  or  thirty  feet.  No  part  of 
"  the  aforefaid  long  fmall  wire,  be- 
<c  tween  the  clock  and  the  hammer, 
"  could  be  found,  [except  about  two 
"  inches  that  hung  to  the  tail  of  the 
<c  hammer,  and  about  as  much  that 
"  was  fattened  to  the  clock ;  the  reft 
"  being  exploded,  and  its  particles 
"  diffipated  in  fmoke  and  air,  as  gun- 
"  powder  is  by  common  fire  j  and  had 
<£  only  left  a  black  fmutty  track  on 
*'  the  plaiftering  three  or  four  inches 
"  broad,  darkefl  in  the  middle,  and 
"  fainteft  about  the  edges,  all  along 
**  the  tiding  under  which  it  pafTed, 

7  "  and 
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*'  and  down  the  wall.  Thefe  were  the 
*  effects  and  appearances  on  which  I 
*'  would  only  make  the  few  following 
f$  remarks. 

i,  "  That  lightning,  in  its  pafTage 
"  through  a  building,  will  leave 
11  wood,  to  pafs  as  far  as  it  can  in 
*c  metal,  and  not  enter  the  wood 
■*  again   till  the   conductor  of  metal 

*c  ceafes. And  the  fame  I  have  ob- 

*'  ferved  in  other  inltances,  as  to  walls 
**  of  bricks  or  ftone. 

2.  "  The  quantity  of  lightning  that 
pafled   through    this    fleeple    mull 

**  have  been  very  great  by  its  effects 
*'  on  the  lofty  fpire  above  the  bell, 
«c  and  on  the  fquare  tower  all  below 
**  the  end  of  the  clock  pendulum, 

3.  "  Great  as  this  quantity  was,  it 
*'  was  conducted  by  a  fmall  wire  and 
**  a  clock  pendulum,  without  the  leaft 

"  damage 


Ct 
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'.*  damage  to  the  building  fo  far  as 
"  they  extended. 

4.  "  The  pendulum  rod,  being  of  a 
"  funic ient  thicknefs,  conducted  the 
"  lightning  without  damage  to  itfelf; 
"  but  the  fmall  wire  was  utterly  de- 
"  ftroyed. 

5.  "  Though  the  fmall  wire  was  it- 
"  felf  deftroyed,  yet  it  had  conducted 
M  the  lightning  with  fafety  to  the 
"  building. 

6.  "  And  from  the  whole,  it  feems 
**  probable,  that  if  even  fuch  a  fmall 
u  wire  had  been  extended  from  the 
"  fpindle  of  the  vane  to  the  earth  be- 
li  fore  the  ftorm,  no  damage  would 
"  have  been  done  to  the  ileeple  by  that 
*l  ftroke  of  lightning,  though  the  wire 

"  itfelf  had  been  deftroyed/' So  far 

Dr.  Franklin. 
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EXPERIMENT  XXXVI. 
The   THUNDER-ROUSE. 

77.  This  is  the  grand  electrical  ex- 
periment.  It  confirms  the  truth  of 

Dr.  Franklin's  method  of  preferving 
houfes  from  damage  by  lightning. 
—And  as  any  other  experiment 
would  make  but  a  poor  figure  if 
fhewn  after  it,  we  have  referved  it 
for  the  laft. 

The  whole  of  this  part  of  the  appa- 
ratus (Fig.  5.  of  Plate  I.)  being  put  to- 
gether as  reprefented  by  the  figure, 
and  as  defcribed  in  the  26th  paragraph 
of  the  3d  Section,  with  the  diagonal 
wire  a  Nc  of  the  fquare  piece  of  wood 
a  b  c  flying  in  the  pofition  as  ihewn  in 
the  figure,  and  the  jar  M  fet  to  the 
prime  conductor  ;  charge  the  jar,  and 
continue    turning  the  globe  by  the 

winch 
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winch  till  the  jar  difcharges  itfelf  with 
a  flam.  While  the  jar  is  charging 
the  feathers  H  being  electrified,  they 
repel  each  other,  and  expand  like  a 
thunder-cloud ;  but  the  inflant  when 
the  jar  difcharges  itfelf,  they  fhrink 
and  come  together,  and  the  fquare 
piece  abed  is  driven  out  by  the 
flafh  of  electric  lightning  to  a  good 
diftance  from  the  gable-board  A. 

The  jar  difcharges  itfelf  along  the 
metal  chain  K  T  and  the  crooked  wire 
EtuF;  the  fire  fnaps  from  the  ball  F 
to  the  ball  G,  and  thence  runs  down 
the  wire  gd  to  d;  where  finding  no 
further  metal  conductor  to  carry  it 
onward,  it  fpends  its  whole  force  on 
the  fquare  piece  abed^  and  drives  it 

out  of  the  hole  in  the  board  A. 

This  mews  how  dangerous  weather- 
cocks are  on  the  tops  of  buildings. 
For,  when  the  thunder  breaks  upon 
them,  the  lightning  is  collected  into 
the  iron  fpindle  of  the  weather-cock, 

runs 
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runs  down  to  the  lower  end  thereof* 
and  finding  no  further  metal  conduc- 
tor, it  fpreads  about,  and  fpends  its 
whole  force  on  that  part  of  the  build- 
ing. If  there  be  iron  clamps  in  the 
ftones,  near  the  foot  of  the  fpindle, 
and  near  to  each  other,  and  thefe 
clamps  be  not  connected  by  wires,  the 
lightning  fplits  the  building  from 
clamp  to  clamp ;  as  was  the  cafe  of 
St.  Bride's  church  fteeple. 

Put  the  fquare  piece  of  wood  abed 
into  its  place  again,  fo  as  the  diagonal 
wire  a  Nc  may  be  in  the  pofition  bNd; 
and  then  its  ends  a  and  c  will  touch 
the  ends  d  and  b  of  the  two  wires  gd 
and  b  b}  and  then  the  metal  conductor 
Gg dNbhik  will  be  complete. — — 
This  done,  turn  the  winch  to  charge 
the  jar  again;  and  continue  turning 
till  it  difcharges  itfelf  as  before :  and 
all  the  electric  fire  that  it  contained 
will  go  off  with  a  flafh,  through  the 
whole  metal  courfe  KI-wF,  from  F  to 
6  G, 
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G,  and  thence  through g d Nh hikto 
the  coating  of  the  jar,  (which  fiery 
courfe  may  be  feen  in  a  darkened 
room) ;  and  the  fquare  board  abed 
will  remain  in  its  place,  without  being 
moved  in  the  leaft,  even  if  it  lies  ever 
fo  eafy  in  the  hole.  Which  manifeftly 
ihews,  that  complete  metal  conductors 
will  preferve  houfes  from  damage  by 
lightning. 

Take  off  the  ball  G,  that  the  fharp 
end  of  the  wire  within  it  may  point 
toward  the  ball  F.  Then  charge  the 
jar,  and  you  will  hardly  be  able  to 
make  it  difcharge  itfelf,  nor  will  the 
feathers  H  expand  any  thing  like  what 
they  did  before.  For  the  fharp  point 
draws  off  the  electric  fire  gradually 
from  F;  and,  in  a  darkened  room,  it 
will  be  feen  like  a  quiefcent  durable 
fpark  on  the  point  of  the  wire.  Which 
fhews,  that  if  a  thunder-cloud  be  over 
a  houfe,  where  there  is  a  complete 
metal  conductor,  the  point  will  gra- 

I  dually 
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dually  draw  down  the  lightning  from 
the  cloud,  and  fo  prevent  its  accurate 
lating  therein,  fufficient  in  quantity 
to  break. 

The  glafs  tube  CD  infulates  the 
wire  D  E  <w  F,  and  prevents  the  elec- 
tric fire,  difcharged  from  the  jar,  from 
running  down  to  the  table  in  the  di- 
rection E  DG ;  fo  that  it  can  take  no 
other  courfe  than  what  is  fhewn  in  the 
experiments 


SEC- 
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SECTION    VI. 

Medical  Electricity. 

78.  A  girl,  about  feven  years  of  age, 
belonging  to  the  Foundling- hofpitai, 
was  feized  with  a  rigidity  of  all  the 
mufcles  of  her  body,  fo  as  to  be  felt 
more  like  thofe  of  a  dead  corpfe  than 
of  a  living  perfon;  her  jaws  were 
quite  locked  up,  and  fhe  was  very 
much  emaciated.  After  having  conti- 
nued in  this  dreadful  condition  for  a 
month,  and  all  the  ufual  medicines 
had  failed,  Dr.  Watfon  ordered  her 
to  be  electrified,  which  was  begun 
about  the  middle  of  November,  1762  5 
and  continued,  by  intervals,  till  the 
end  of  January  following,  when  every 
mufcle  in  her  body  was  perfectly  flex- 
ible and  fubfervient  to  her  will;  fo 
that  fhe  could  ftand,  walk,  and  run, 

I  z  like 
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like  other  children  of  her  age. — — I 
happened  to  be  at  the  Royal  Society 
when  the  whole  account  was  read 
there,  on  the  10th  of  February  1763  : 
and  it  was  afterwards  publifhed  in  the 
53d  volume  of  the  Philofophical  Tranf- 
actions. 

79.  Mr.  Jallabert,  Profeflbr  of 
Mathematics  at  Geneva,  mentions  the 
cure  of  a  palfy  that  he  had  performed 
on  the  arm  of  a  lockfmith,  which  had 
continued  fifteen  years  5  and  was  occa- 
fioned  by  the  blow  of  a  hammer. 
The  method  was  by  taking  fparks 
frequently  from  the  paralytic  arm,  and 
fome times  fending  the  electric  mock 
through  it  % 

80.  Mr.  Wilfon,  by  electricity,  cured 
a  woman  of  a  deafnefs  which  had 
continued  feventeen  years.  But  he 
owns  that  he  had  tried  the  fame  expe- 

*  Hiiloire,  pt.  3.  p*3j5. 

riment 
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riment  on  fix  other  deaf  perfons  with- 
out any  fuccefs  *- 

81.  Mr.  Lovet,  lay-clerk  of  the  ca^. 
thedral  church  at  Worcefter  f,  fays, 
that  electricity  is  almoft  a  fpecific  in 
all  cafes  of  violent  pains,  of  however 
long  continuance,  in  any  part  of  the 
body  ;  as  in  obftinate  headachs,  the 
toothach,     fciatica,      and       diforders 

refembling  the  gout. As  it  would 

be  unfair  in  me  to  tranfcribe  too  much 
of  his  EfTay,  I  fhall  refer  the  reader  to 
the  work  itfelf ;  which  appears  to  be 
wrote  with  candour. 

82.  The  Reverend  Mr.  Wefley  has 
followed  Mr.  Lovet's  method,  and 
often  quotes  him.  He  fays  he  has 
fcarce  known  an  inilance  in  which 
electrical  fhocks  over  all  the  body  have 
failed  to  cure  a  quotidian  or  tertian 

*  Wilfon's  Treatife  on  Electricity,  p.  207. 
f  Lovet's  EfTay. 

I  3  ague. 
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ague  *.  He  mentions  a  cafe  of  blind- 
nefs  cured  by  it,  and  even  of  its  hav- 
ing given  hearing  to  a  man  who  was 
born  deaf.  He  further  fays,  it  has 
cured  bruifes,  running  fores,  a  palfy 
in  the  tongue,  and  has  brought  away 
gravel  from  the  kidnies.  In  deep  hy- 
iterical  cafes,  he  advifes  that  the  pa- 
tients be  limply  electrified,  fitting  on 
cakes  of  rofin,  at  leafl  half  an  hour, 
morning  and  evening :  then  begin  to 
take  fmall  fparks  from  them,  and  af- 
terwards give  them  mocks,  more  or 
lefs  llrong,  as  their  cafes  require ;  al- 
ways beginning  with  gentle  mocks. 
——This  method  feems  very  rational: 
and  the  Reverend  Dr.  Priestley  very 
jiiflly  obferves,  that  as  electricity  has 
done  fo  much  good  in  the  hands  of 
thofe  who  are  not  phyficians,  and  con- 
sequently cannot  be  fuppofed  always 
to  diftinguifh  between  cafes  where 
it  might  be  advantageoully  applied* 

*  Wefley's  Defideratum. 
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and  where  it  might  not ;  'tis  pity  but 
that  it  were  in  the  hands  of  able  phy- 
ficians  *. 

85.  Dr.Antonious  de  Haen,  in  his 
Ratio  Medendi  (quoted  by  Dr.  Priest- 
ley f)  one  of  the  mofl  eminent  phyli-* 
cians  of  the  prefent  age,  fays,  that  a 
paralyfis  and  trembling  of  the  limbs? 
from  whatever  caufe  it  arofe,  never 
failed  of  being  relieved  by  electricity  ; 
and  he  relates  one  inflance  of  a  parti- 
cular cafe  of  this  nature,  where  a  per- 
fon  was  cured  after  having  received 
ten  mocks.  And  he  afliires  us,  that  it 
has  never  failed  to  cure  the  St.  Vitus Js 
dance  ;  but  it  entirely  failed  in  its  ap- 
plication to  a  gutta  ferena,  and  to  a 
ftrumous  neck. — —He  fays,  that  it 
ought  mot  to  be  administered  to  wo- 
men with  child :  and  Veratti  advifes, 

*  Prieftley's   Hi  (lory    of    Ele&ricity,    p,  419,  and 
422. 
t  Ibid, 

1  a.  toac 
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that  it  be  by  all  means  avoided  m 
the  venereal  difeafe. 


For  my  own  part,  being  but  a  young 
electrician,  I  can  have  very  little  to  fay 
with  refpect  to  the  medical  part.  But? 
as  far  as  I  have  had  experience,  I  fhall 
here  relate  the  facts. 

84.  A  woman,  who  complained 
much  of  a  pain  in  her  ftomach,  came 

to  be  electrified. 1  gave  her  only 

one  ihock  acrofs  the  ftomach,  and  the 
pain  immediately  left  her.  But,  on 
the  next  day,  me  came  and  told  me,  I 
had  driven  the  pain  from  her  ftomach 
into  one  of  her  teeth,  fo  that  fhe  was 

almoft   mad    by    the    toothach. 1 

then  gave  her  a  ftrong  fhock  through 
her  tooth  and  gum  (as  defcribed  in 
the  19th  experiment)  on  which  the 
toothach  directly  left  her.  I  faw  her 
about  a  week  afterward,  and  fhe  told 
me  that  fhe  was  quite  well,  and  had 

no^ 
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no  return  of  her  late  caufe  of  com- 
plaint.  1  have  tried  the  like  experi- 
ment on  many  others  fince,  who  were 
afflicted]  with  the  toothach,  and  it 
failed  only  with  three  ;  in  one  of 
whom  I  obferved  the  tooth  was  much 
fpoiled  and  decayed.. 

85.  A  poor  woman  Brought  her 
daughter  (who  was  about  eight  years 
of  age)  to  be  electrified  for  the  rheu- 
matifm,  which  (a  j  the  woman  faid) 
had  fettled  upon  the  child's  left  knee, 
and  fo  far  taken  a^way  all  the  ufe  of 
her  left  leg  that  Ihe  had  been  quite 

lame  for  a  month. 1  drew  feverai 

fparks  from  the  knee,  which  the  chile! 
told  me  at  firft  me  did  not  feel ;  but 
then  fhe  began  to  feel  them  more  and 
more  acute.-- — I  defired  her  mother 
to  bring  her  on  the  next  day,  which 
accordingly  lhe  did. — — I  drew  fparks 
from  the  knee  for  about  a  quarter  of 
an  hour,  and  from  two  or  three  inches 
both  above  and  below  it,  till  the  fkni 

became 
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became  red  and  full  of  pimples  | 
when  the  child  told  me  fhe  felt  it  very 
warm,  and  could  no  longer  endure  the 
pain  that  the  fparks  gave.  I  then  fent 
a  gentle  fhock  through  her  knee,  after 
that  a  fomewhat  greater  one,  and  lafl- 
ly  a  pretty  flrong  one,  which  made  the 
child  cry.  I  gave  her  twopence  for 
her  good  courage,  and  fhe  told  me  I 
had  now  made  her  quite  a  gentlewo- 
man, and  that  fhe  would  never  cry 
out  again  when  fhe  was  brought  to 
be  electrified. — — On  the  next  day>  the 
woman  came  alone,  and  told  me  fhe 
had  been  very  agreeably  furprifed  $ 
for  her  daughter  came  down  flairs  * 
to  breakfaft,  without  any  help  -,  but 
had  got  a  fad  pain  in  her  flomach, 
which  mufl  have  been  the  rheumatifm 
driven  into  it  from  her  knee.  I  defir- 
ed  her  to  bring  the  child  directly ; 
which  fhe  did,  and  I  fent  a  tolerably 

*  The  woman  lodged  in  a  garret,  but  drefled  he* 
victuals  in  the  kitchen. 

ftrong 
3 
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ftrong  mock  through  the  child's  fto- 
mach ;  on  which  the.  pain  ceafed,  and 
I  heard  nothing  afterward  of  any  re- 
turn. 

86.  A  man,  whofe  left  moulder  had 
been  diflocated  by  a  fall  from  his 
horfe,  and  his  arm  very  much  bruifed 
all  from  the  fhoulder  to  the  elbow; 
came  about  a  year  after  to  be  electri- 
fied.  He  told  me   that  a  furgeon 

had  replaced  the  bone  very  well,  (as 
indeed  it  appeared  to  be;)  but  the 
mufcles  had  been  fo  much  bruifed* 
that  he  had  never  fince  been  able  to 
move  his  left  hand  a  foot  from  his 
fide,  without    the    affiftance    of   the 

right. 1  told  him,  there  was  but 

very  little  reafon  to  hope  for  any  cure 
by  electricity ;  however,  I  would  try  j 
and  fo  gave  him  three  fhocks  from  the 
moulder  to  the  elbow,  at  the  laft  of 
which,  he  held  his  arm  out,  almofl 
halfway  into  a  horizontal  pofition.  I 
delired  him  to  come  again  the  next 

day, 
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day,  which  he  did,  and  I  gave  him  a 
couple  of  ftrong  fhocks  :  then  he  held 
his  arm  directly  right  out ;  and  with- 
out the  afliflance  of  his  right  hand, 
he  unbottoned  and  buttoned  the  col- 
lar of  his  fhirt  with  the  left.  Whether 
the  ufe  of  his  arm  continued  or  not,  I 
cannot  tell ;  for  he  went  away,  and  I 
never  faw  him  nor  heard  of  him 
again. 

87.  A  woman,  who  had  a  hard  fwell- 
ing  in  her  left  cheek,  which  fhe  told 
me  had  come  on  in  a  very  few  days, 

came  to  be  electrified. 1  had  hopes 

of  fuccefs,  as  the  complaint  was  of  fo 
Ihort  Handing.  I  firfl  drew  many 
fparks  from  the  cheek,  and  then  fent 
a  couple  of  gentle  fhocks  through  it ; 
defiring  her  to  keep  it  warm  afterward 
by  covering  it  well  with  a  double  flan- 
nel cloth.  She  came  again  on  the  next 
day;  I  found  the  fwelling  was  then 
much  lefs  and  foft.  I  drew  off  many 
fparks  again,  and  gave  three  mocks, 

the 
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the  laft  of  which  was  pretty  ftrong. 
She  put  on  the  flannel,  went  away, 
and  returned  the  next  day ;  when  I 
found  thefwelling  was  fo  nearly  gone, 
that  I  thought  it  needlefs  to  repeat  the 
operation. 

88. 1  was  once,  at  Briftol,  feizedwith 
a  fore  throat,  fo  that  I  could  not  fwal- 
low  any  thing.  Mr.  Adlam,  of  that 
city,  who  is  a  fine  electrician,  came 
and  drew  many  electric  fparks  from 
my  throat,  and  in  about  half  an  hour 
after,  he  did  the  fame  again.  He  flaid 
with  me  about  an  hour  longer,  and 
before  he  went  away,  I  could  both  eat 
and  drink  without  pain ;  and  had  no 
return  of  that  diforder.— — I  have  re» 
lieved  feveral  perfons  in  fuch  cafes, 
but  never  in  fo  fhort  a  time  as  Mr. 
Adlam  cured  me. 

89.  A  young  man,  who  had  well- 
nigh  loft  his  hearing,   fo  that  thofe 
who  fpoke  to  him  were  obliged  to 
fpeak  very  loud,   came  twice  to  be 
5  electrified. 
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electrified.  I  only  drew  fparks  from 
his  ears,  and  at  the  fecond  time 
he  heard  very  well,  and  continued  to 
do  fo  afterward. — But,  fince  that  time, 
1  have  tried  the  experiment  on  three 
perfons,  without  the  leaft  fuccefs  ;  al- 
though, after  finding  no  good  from 
the  fparks,  I  fent  gentle  fhocks 
through  each  ear  alternately,  to  the 
oppofite  fide  of  the  throat. 

90.  In  rheumatic  cafes,  I  have  gene- 
rally found  electricity  fuccefsful ;  only 
by  continuing  to  take  fparks  from  the 
pained  places,  till  the  fkin  has  been 
red  and  pimpled,  and  the  patient  felt 
a  glowing  warmth  where  the  fparks 
were  drawn  off.  And  I  have  found 
the  fame  method  efficacious  in  old 
fprains. 

91.  I  was  once  deceived  by  a  man 
who  had  the  venereal  diftemper,  (as  I 
afterward  found  out)  who  came  feve- 
ral  times  to  be  electrified,  as  he  faid, 

for 
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for  the  rheumatifm  ;  but,  on  finding 
him  grow  worfe  and  worfe,  I  fufpect- 
ed  the  caufe,  and  queftioned  him.  He 
flrongly  denied  the  fact,  even  though 
I  told  him  that  if  he  had  that  com- 
plaint, electrifying  would  not  only 
hurt  him  greatly,  but  might  even  kill 
him :  and  fo  I  fent  him  away,  telling 
him   that  he   needed  not   come  any 

more. He  then  thought  proper  to 

apply  to  a  furgeon,  who  cured  him, 
and  told  me  afterward  what  his  real 
cafe  was, 

92.  I  have  never  tried  electricity  in 
paralytic  cafes,  nor  in  the  gout.  In 
the  laft  of  thefe,  I  never  intend  to 
try  it,  until  I  find  that  others  have  done 
it  with  fuccefs, 

93.  The  ingenious  Mr.  William 
Swift,  a  turner  at  Greenwich  (who 
makes  good  electrical  machines)  has 
lately  cured  Mrs.  Allmey,  a  baker's 
wife  in  that  town,  of  a  hemiplegia  or 

dead 
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dead  palfy  in  one  fide,  in  which 
{he  was  fo  far  gone,  that  boil- 
ing water  might  have  been  applied 
from  her  hand  to  her  moulder,  and 
from  her  fhoulder  to  her  foot,  on  that 
fide,  without  being  felt  by  her.  Dr. 
Green,  who  attended  her,  ordered  Mr. 
Swift  to  electrify  her,  which  he  accor- 
dingly did,  fometimes  drawing  fparks 
for  a  whole  hour  together,  and  fome- 
times for  two  hours,  all  over  where 
the  palfy  was ;  and  then  giving  fhocks. 
Her  feeling  is  now  quite  reftored,  fhe 
walks  very  well,  and  1  faw  her  name, 
which  was  well  wrote  by  the  hand  of 

which  fhe  had  quite  loft  the  ufe. 

As  thfs  is  a  very  remarkable  cafe,  I 
fhall  fet  down  the  different  times  of 
electrifying,  and  the  number  of  mocks 
given  each  time,  from  the  account 
fent  me  by  Mr.  Swift,  with  whom  I  am 
very  well  acquainted.  He  firft  gave 
ftrong  fhocks  till  fhe  began  to  feel 
§hem?  and  then  moderate  ones. 

Times 
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Times  of  ele<5trifying.        Shocks, 


Sept.  3, 

5 
7 

1 769,  for  1   hour     4 

1  6 

2  hours  i2 

8 

2                      i2 

9 

i-i  hour  12 

1 1 

2  hours     £ 

12 

2              12 

13 

1                       12 

16 
i9 

23 

24 

oa.  3 
4 

6 

2                        9 

ii-  hour     6 
It                8 
2  hours     7 
ii  hour     6 
i±             6 
2  liours    5 

9 

.   16 

3                7 
2                4 

18 

2                 4 

In  all,  18  times,      31-i  hrs.  141  fhocks, 
K  94.  I 
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94.  I  lately  (by  defire)  tried  electri- 
city for  a  lady  who  had  a  fliffnefs  in 
the  principal  mufcle  on  one  fide  of  her 
neck,  and  a  fmall  hard  fwelling  there- 
on, not  fo  big  as  a  hazel-nut.  Her 
head  was  turned  toward  one  fide,  and 
ilie  could  not  without  pain  turn  it  to- 
ward the  other.  I  continued  to  draw 
fparks  from  her  neck,  a  quarter  of  an 
hour  each  day,  for  a  week :  but  fhe 
did  not  receive  the  leafl  benefit  there- 
by. 

95.  I  have  often  drawn  fparks  from 
chilblains,  and  always  found  they  were 
cured  thereby. 

96.  One  time  my  wife  happened  to 
fcald  her  wriil  by  boiling  water.  I  fet 
her  upon  the  glafs-footed  flool  direct- 
ly, and  took  fparks  from  the  wrifr.  In 
a  fhort  time  I  found  the  rednefs  of  the 
fkin  (occafioned  by  the  fcald)  begin  to 
difappear,  and  fhe  felt  immediate  re- 
lief.   A  linen  bandage  was  then  put 

round 
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round  her  wrift,  and,  in  a  few  hours 
after,  I  repeated  the  operation,  which 
entirely  cured  her,  and  there  was  not 
the  leafl  blifter  on  the  fkin,  nor  any 
difference  in  its  colour  from  what  it 
had  before  the  accident.  If  it  had  not 
been  taken  immediately,  and  before  a 
Miller  had  rifen,  perhaps  electrifying 
would  have  been  of  little  or  no  fervice, 

97.  In  cafes  where  fhocks  are  given, 
I  mould  always  think  it  advifable  to 
begin  with  gentle  ones  ;  and,  if  the 
diforder  will  not  yield  to  thefe,  increafe 

them  gradually. The  fhocks  may 

be  made  as  fmall  as  the  operator 
pleafes  ;  for,  if  he  charges  the  jar  but 
a  very  little,  they  will  be  little  accor- 
dingly. 


FINIS. 
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The  Binder  is  cleared  to   put  the  Plates   at 
the  End. 
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CATALOGUE 

O  F    T  H  E 

APPARATUS 


On  which  Mr.  Ferguson    reads  his 

Courfe    of  twelve  Lectures,    on   Me- 
chanics, Hydroflatics,  Hydraulics^ 
Pneumatics,  Eleclricity,  and 
Aflronomy. 

[The  numbers  relate  to  the  Lectures  read  on 
the  Machinery  to  which  they  are  prefixed.] 


I. 


OIMPLE    machines  for  demonftrating  the 
powers  of  the  lever,    the  wheel  and  axle, 
the  pullies,  the  inclined  plane,  the  wedge,  and 
the  fcrew. 

i 
A  compound  engine,  in  which  all  thefe  fimple 
machines  work  together. 

K  3  A  work- 
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A  working  model  of  the  great  crane  at  Briftol^ 
which  is  reckoned  to  be  the  beft  crane  in  Eu* 
rope. 

A  working  model  of  a  different  crane  that  has 
powers  adapted  for  raifing  different  weights ; 
invented  by  Mr.  Fergufon, 

A  pyrometer,  that  makes  the  expanfion  of 
metals  by  heat  vifible  to  the  90th  thoufandth 
part  of  an  inch,  fo  as  to  be  feen  by  the  bare  eye 
at  two  feet  diftance  from  the  machine. 


II, 

Simple  machines  for  mewing  the  center  of 
gravity  of  bodies,  and  how  far  a  tower  may  irv* 
dine  without  falling. 

o 

A  double  cone,  that  feems  to  roll  up-hill  of 
itfelf  while  it  is  actually  deicending. 

A  machine  made  in  the  figure  of  a  human 
creature,  that  tumbles  backward  by  continually 
pverfetting  the  center  of  gravity, 

Models  of  wheel-carriages,  fome  with  broad 
wheels,  others  with  narrow  ;  fome  with  large 
wheels  and  others  with  fmalH  for  proving  ex- 
perimentally 
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perimentally  which  fort  is  beft,  and  what  is  the 
beft  way  of  loading  waggons. 

A  machine  for  ihewing  what  degree  of  power 
is  fufficient  to  draw  a  cart  or  waggon  up-hill, 
when  the  quantity  of  weight  to  be  drawn  up, 
and  the  angle  of  the  hill's  height,  are  known. 

A  machine  for  diminifliing  friction ;  and 
fhewing  that  friction  depends  not  on  the  quan- 
tity of  furface  that  rubs  or  rolls,-  but  on  the 
weight  of  the  machine  and  its  load. 

A  model  of  a  curious  filk-reel,  invented  by- 
Mr.  Verrier  near  Wrington  in  Somerfetlhire. 

A  large  working  model  of  a  water-mill  for 
lawing  timber, 

A  model  of  a  hand-mill  for  grinding  corn. 

A  model  of  a  water-mill  for  winnowing  and 
grinding  corn,  drawing  up  the  facks,  and  boult- 
ing  the  flour. 

A  model  of  the  engine  by  which  the  piles 
were  driven  for  a  foundation  to  the  piers  of 
Wqftminjter  bridge. 

A  ma- 
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A  machine  for  demonftrating  that  the  power 
of  the  wind,  on  windmill-fails,  is  as  the  fquare 
of  the  velocity  of  the  wind. 


III. 


Machines  for  mewing  that  fluids  weigh  as 
much  in  their  own  elements  as  they  do  in  air: 

that  fluids  prefs  equally  in  all  manner  of 

directions  : that  their  preflures  are  in  pro- 
portion to  their  perpendicular  heights,    without 

any  refpect  to  their  quantities : that  on  equal 

bottoms,  their  preffures  are  as  their  perpendicu- 
lar heights,  be  their  quantities  ever  fo  great  or 

ever  fo  fmall : that  an  ounce  of  water  in  a 

fmall  glafs-tube  will  raife  and  fupport  fixteen 
pound  weight,  or  any  other  affigned  quantity  of 

weight: thatfolid  lead  may  be  made  to  fwim 

in  water,  and  light  wood  to  link  therein  : 

for  demonftrating  the  hydroftatical  paradox  : — . 
for  proving  that  the  quantity  of  water  difplaced 
by  a  fhip  is  equal  to  the  whole  weight  of  the 

fhip  and  cargo : the  working  of  fyphons : 

— — the  Tantalus's  cup  : the  caufe  and  phe- 
nomena of  ebbing  and  flowing  wells,  and  of  in- 
termitting and  reciprocating  fprings. 

IV.  Ma- 
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IV. 

Machines  for  (hewing  that  when  folid  bodies 
are  immerfed  and  fufpended  in  fluids,  the  folid 
lofes  as  much  of  its  weight  as  its  bulk  of  the 
fluid  weighs  ;  and  that  the  weight  loft  by  the 
folid  is  imparted  to  the  fluid. 

A  hydroftatic  balance,  for  fhewing  the  fpecific 
gravities  of  bodies,  and  detecting  counterfeit 
gold. 

A  working  model  of  Archimedes's  fpiral 
pump. 

Working  models  of  fucking,  lifting,  and 
forcing  pumps. 

A  working  model  of  a  quadruple  pump-mill, 
for  raifing  water  by  means  of  water  turning  a 
wheel. 

A  working  model  of  the  Hungarian  engine  for 
railing  water  from  mines. 

A  working  model  of  Mr.  Blakey's  fire  engine. 

A  working  model  of  the  Perfian  wheel  for 
raifing  water.. 

A  model 
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A  model  of  the  great  engine  at  London  bridge 
for  railing  water  to  fupply  the  city. 


V.  and  VI. 

An  air-pump,  with  a  very  large  apparatus^ 
for  experiments  (hewing  the  weight  and  fpring 
of  the  air. 

A  wind-gun. 

VIL 

An  electrical  machine,  with  fuch  an  appara- 
tus to  it  as  is  defcribed  in  this  treatife. 

VIII. 

A  whirling  table,  for  explaining  and  demon- 
ftrating  the  laws  by  which  the  planets  move, 
and  are  retained  in  their  orbits :  that  the  fun 
and  all  the  planets  move  round  the  common 
center  of  gravity  of  the  Solar  System:  that 
the  earth  and  moon  go  round  the  center  of  gra- 
vity between  them,  once  every  month :  that  the 
earth  goes  round  the  fun,  in  common  with  the 
reft  of  the  planets,  and  turns  round  its  own  axis; 
that  the  power  of  gravity  diminifhes  in  propor- 
tion 
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tion  as  the  fquare  of  the  diftance  from  the  at- 
tracting body  increafes  :  that  a  double  velocity, 
in  any  orbit,  would  require  a  quadruple  power 
of  gravity  to  retain  the  body  in  that  orbit :  that 
the  iquares  of  the  times  in  which  all  the  planets 
go  round  the  fun  are  in  proportion  to  the  cubes 
of  their  diftances  from  the  fun.  A  plain  expe- 
rimental demonft  ration  of  the  doctrine  of  the 
tides  ;  and  the  caufe  of  their  rifmg  equally  high, 
at  the  fame  time,  on  oppofite  fides  of  the  earth, 

IX,  X,  XT,  and  XII. 

A  machine  for  fhewing  the  motions  of  the 
comets. 

An  Orrery,  {hewing  the  diurnal  and  annual 
motions  of  the  Planets  •,  the  apparent  ftations, 
diredt  and  retrograde  motions  of  Mercury  and 
Venus,  as  {ecn  from  the  earth  :  the  different 
lengths  of  days  and  nights,  and  all  the  viciftitudes 
of  feafons,  arifing  from  the  earth's  diurnal  and 
annual  motions :  the  motions  and  various  phafes 
of  the  moon :  the  harveft  moon :  the  tides :  the 
caufes,  times,  returns,  and  phenomena,  of  all 
the  eclipfes  of  the  fun  and  moon :  the  eclipfes 
of  Jupiter's  fatellites,  and  phenomena  of  Sa- 
turn's ring,  &c. 

In 
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In  London,  any  number  of  peribns,  not  lefs 
than  twenty- five,  who  will  fubfcribe  one  guinea 
each,  may  have  a  courfe  of  twelve  lectures,  read 
on  the  above-mentioned  apparatus,  provided 
they  agree  to  have  at  lead  three  lectures  a  week  : 
in  which  they  may  appoint  the  days  and  hours 
that  are  moil  convenient  for  themfelves  -,  Sundays 
excepted. 

'Within  ten  miles  of  London,  any  number  of 
perfons,  not  lefs  than  thirty,  may  have  a  courfe  ; 
each  fubfcriber  paying  a  guinea,  and  agreeing  to 
have  fix  lectures  a  week.     And, 

Within  an  hundred  miles  of  London,  any 
number  of  fubfcribers,  not  lefs  than  fixty,  may 
have  a  courfe,  each  paying  as  above,  and  agree- 
ing to  have  fix  lectures  a  week. Greater  dif- 

tances  require  a  greater  number  of  fubfcribers. 
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